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<120> METHODS FOR THE PRODUCTION OF MULTIMERIC PROTEINS, AND RELATED 
COMPOSITIONS 

<130> 38814-351B 

<140> 10/032,201 
<141> 2001-12-19 

<160> 313 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 1 

taccatggct tcggaagaag ga 22 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 2 

gaaagcttaa gccaagtgtt tg 22 

<210> 3 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 3 

ggccagcaca ctaccatgaa tggtctcgaa actcac 3 6 

<210> 4 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 4 

ttaagcttca atcactctta ccttgctg 28 



1- 



<210> 5 

<211> 72 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 
<400> 5 

actggagatg ttgactcgac ggatactacg 
gtgatcgcct gc 

<210> 6 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



gattggtcga cggctatgga agaaggacaa 60 

72 



<400> 6 

atccgtcgag tcaacatctc cagtttcctc ggtggtctcg ttagccttcg atccagcaat 60 
ctcttgtaag aatgctctgc 80 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 7 

gtggaagctt atggagatgg ag 22 

<210> 8 
<211> 1002 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 8 

atgaatggtc tcgaaactca caacacaagg ctctgtatcg taggaagtgg cccagcggca 60 
cacacggcgg cgatttacgc agctagggct gaacttaaac ctcttctctt cgaaggatgg 120 
atggctaacg acatcgctcc cggtggtcaa ctaacaacca ccaccgacgt cgagaatttc 180 
cccggatttc cagaaggtat tctcggagta gagctcactg acaaattccg taaacaatcg 240 
gagcgattcg gtactacgat atttacagag acggtgacga aagtcgattt ctcttcgaaa 3 00 
ccgtttaagc tattcacaga ttcaaaagcc attctcgctg acgctgtgat tctcgctact 360 
ggagctgtgg ctaagcggct tagcttcgtt ggatctggtg aaggttctgg aggtttctgg 420 
aaccgtggaa tctccgcttg tgctgtttgc gacggagctg ctccgatatt ccgtaacaaa 480 
cctcttgcgg tgatcggtgg aggcgattca gcaatggaag aagcaaactt tcttacaaaa 540 
tatggatcta aagtgtatat aatccatagg agagatgctt ttagagcgtc taagattatg 600 
cagcagcgag ctttgtctaa tcctaagatt gatgtgattt ggaactcgtc tgttgtggaa 660 
gcttatggag atggagaaag agatgtgctt ggaggattga aagtgaagaa tgtggttacc 720 
ggagatgttt ctgatttaaa agtttctgga ttgttctttg ctattggtca tgagccagct 780 
accaagtttt tggatggtgg tgttgagtta gattcggatg gttatgttgt cacgaagcct 840 
ggtactacac agactagcgt tcccggagtt ttcgctgcgg gtgatgttca ggataagaag 900 
tataggcaag ccatcactgc tgcaggaact gggtgcatgg cagctttgga tgcagagcat 960 
tacttacaag agattggatc tcagcaaggt aagagtgatt ga 1002 

<210> 9 
<211> 999 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 9 

atgaatggtc tcgaaactca caacacaagg ctctgtatcg taggaagtgg cccagcggca 60 
cacacggcgg cgatttacgc agctagggct gaacttaaac ctcttctctt cgaaggatgg 120 
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atggctaacg acatcgctcc cggtggtcaa ctcaaccaac caccgcgtga gaatttcccc 180 
ggatttccag aaggtattct cggagtagag ctcactgaca aattccgtaa acaatcggag 240 
cgattcggta ctacgatatt tacagagacg gtgacgaaag tcgatttctc ttcgaaaccg 300 
tttaagctat tcacagattc aaaagccatt ctcgctgacg ctgtgattct cgctatcgga 360 
gctgtggcta agtggcttag cttcgttgga tctggtgaag ttctcggagg tttgtggaac 420 
cgtggaatct ccgcttgtgc tgtttgcgac ggagctgctc cgatattccg caacaaacct 480 
cttgcggtga tcggtggagg cgattctgca atggaagaag caaactttct tacaaaatat 540 
ggatctaaag tgtatataat cgataggaga gatgctttta gagcgtctaa gattatgcag 600 
cagcgagctt tgtctaatcc taagattgat gtgatttgga actcgtctgt tgtggaagct 660 
tatggagatg gagaaagaga tgtgcttgga ggattgaaag tgaagaatgt ggttaccgga 720 
gatgtttctg atttaaaagt ttctggattg ttctttgcta ttggtcatga gccagctacc 780 
aagtttttgg atggtggtgt tgagttagat tcggatggtt atgttgtcac gaagcctggt 840 
actacacaga ctagcgttcc cggagttttc gctgcgggtg atgttcagga taagaagtat 900 
aggcaagcca tcactgctgc aggaactggg tgcatggcag ctttggatgc agagcattac 960 
ttacaagaga ttggatctca gcaaggtaag agtgattga 999 

<210> 10 
<211> 1002 
<212> DNA 

<213> Arabidopsis thaliana 

<221> CDS 

<222> (1) . . . (1002) 

<223> cDNA encoding NADPH thioredoxin reductase 



<400> 10 

atg aat ggt etc gaa act cac aac aca agg etc tgt ate gta gga agt 
Met Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys lie Val Gly Ser 
15 10 15 

ggc cca gcg gca cac acg gcg gcg att tac gca get agg get gaa ctt 
Gly Pro Ala Ala His Thr Ala Ala lie Tyr Ala Ala Arg Ala Glu Leu 

20 25 30 

aaa cct ctt etc ttc gaa gga tgg atg get aac gac ate get ccc ggt 
Lys Pro Leu Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly 
35 " 40 45 



get gac get gtg att etc get act gga get gtg get aag egg ctt age 
Ala Asp Ala Val lie Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser 
115 120 125 



tec get tgt get gtt tgc gac gga get get ccg ata ttc cgt aac aaa 
Ser Ala Cys Ala Val Cys Asp Gly Ala Ala Pro lie Phe Arg Asn Lys 
145 150 155 160 



48 



96 



144 



ggt caa eta aca ace ace ace gac gtc gag aat ttc ccc gga ttt cca 192 
Gly Gin Leu Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro 
50 55 60 

gaa ggt att etc gga gta gag etc act gac aaa ttc cgt aaa caa teg 240 
Glu Gly lie Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser 
65 70 75 80 

gag cga ttc ggt act acg ata ttt aca gag acg gtg acg aaa gtc gat 288 
Glu Arg Phe Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp 

85 90 95 

ttc tct teg aaa ccg ttt aag eta ttc aca gat tea aaa gee att etc 336 
Phe Ser Ser Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala lie Leu 

100 ~ 105 110 



384 



ttc gtt gga tct ggt gaa ggt tct gga ggt ttc tgg aac cgt gga ate 432 
Phe Val Gly Ser Gly Glu Gly Ser Gly Gly Phe Trp Asn Arg Gly lie 
130 ' * 135 140 



480 



cct ctt gcg gtg ate ggt gga ggc gat tea gca atg gaa gaa gca aac 52 8 
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Pro Leu Ala Val lie Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn 

165 * 170 175 

ttt ctt aca aaa tat gga tct aaa gtg tat ata ate cat agg aga gat 
Phe Leu Thr Lys Tyr Gly Ser Lys Val Tyr lie lie His Arg Arg Asp 

180 ' 185 190 

get ttt aga gcg tct aag att atg cag cag cga get ttg tct aat cct 
Ala Phe Arg Ala Ser Lys lie Met Gin Gin Arg Ala Leu Ser Asn Pro 
195 * 200 205 

aag att gat gtg att tgg aac teg tct gtt gtg gaa get tat gga gat 
Lys lie Asp Val lie Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp 
210 215 220 

gga gaa aga gat gtg ctt gga gga ttg aaa gtg aag aat gtg gtt ace 
Gly Glu Arg Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr 
225 230 235 240 

gga gat gtt tct gat tta aaa gtt tct gga ttg ttc ttt get att ggt 
Gly Asp Val Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala lie Gly 

245 250 255 

cat gag cca get acc aag ttt ttg gat ggt ggt gtt gag tta gat teg 
His Glu Pro Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser 

260 " 265 270 

gat ggt tat gtt gtc acg aag cct ggt act aca cag act age gtt ccc 
Asp Gly Tyr Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro 
275 280 285 



ate act get gca gga act ggg tgc atg gca get ttg gat gca gag cat 
lie Thr Ala Ala Gly Thr Gly Cys Met Ala Ala Leu Asp Ala Glu His 
305 310 315 320 

tac tta caa gag att gga tct cag caa ggt aag agt gat tga 
Tyr Leu Gin Glu lie Gly Ser Gin Gin Gly Lys Ser Asp * 

325 330 



<210> 11 
<211> 333 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 11 

Met Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys lie Val Gly Ser 

15 10 15 

Gly Pro Ala Ala His Thr Ala Ala lie Tyr Ala Ala Arg Ala Glu Leu 

20 25 30 

Lys Pro Leu Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly 

35 40 45 

Gly Gin Leu Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro 

50 55 60 

Glu Gly lie Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser 
65 70 75 80 

Glu Arg Phe Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp 

85 90 95 

Phe Ser Ser Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala lie Leu 

100 105 110 

Ala Asp Ala Val lie Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser 
115 120 125 



576 



624 



672 



720 



768 



816 



864 



gga gtt ttc get gcg ggt gat gtt cag gat aag aag tat agg caa gee 912 
Gly Val Phe Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala 
290 295 300 



960 



1002 
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Phe 


Val 


Gly 


Ser 




130 






Ser 


Ala 


Cys 


Ala 


145 








Pro 


Leu 


Ala 


Val 


Phe 


Leu 


Thr 


Lys 








180 


Ala 


Phe 


Arg 


Ala 






195 




iiys 


x xe 




Val 




210 






Gly 


Glu 


Arg 


Asp 


225 








Gly 


Asp 


Val 


Ser 


His 


Glu 


Pro 


Ala 








260 


Asp 


Gly 


Tyr 


Val 






275 




Gly 


Val 


Phe 


Ala 




<s y u 






lie 


Thr 


Ala 


Ala 


305 








Tyr 


Leu 


Gin 


Glu 


<210> 12 




<211> 332 




<212> PRT 




<213> Arabidopsi 


<400> 12 




Met 


Asn 


Gly 


Leu 


1 








Gly 


Pro 


Ala 


Ala 








20 


Lys 


Pro 


Leu 


Leu 




35 




Gly Gin 


Leu 


Asn 




50 






Gly 


He 


Leu 


Gly 


65 








Arg 


Phe 


Gly 


Thr 


Ser 


Ser 


Lys 


Pro 








100 


Asp 


Ala 


Val 


He 






115 




Val 


Gly 


Ser 


Gly 




130 






Ala 


Cys 


Ala 


Val 


145 








Leu 


Ala 


Val 


He 


Leu 


Thr 


Lys 


Tyr 








180 


Phe 


Arg 


Ala 


Ser 






195 




He 


Asp 


Val 


He 




210 






Glu Arg 


Asp 


Val 


225 








Asp 


Val 


Ser 


Asp 


Glu 


Pro 


Ala 


Thr 



Gly 


Glu 


Gly 


Ser 






135 




val 




A en 
no ±J 


Glv 




150 






He 


Gly 


Gly 


Gly 


165 








Tyr 


Gly 


Ser 


Lys 


Ser 


Lys 


He 


Met 








200 


lie 


Trp 


Asn 


Ser 






215 




vax 


Leu 


(jxy 


oxy 




230 






Asp 


Leu 


Lys 


Val 


245 








Thr 


Lys 


Phe 


Leu 


Val 


Thr 


Lys 


Pro 








280 


Ala 


Gly 


Asp 


Val 






295 




Gly 


Thr 


Gly 


Cys 




310 






He 


Gly 


Ser 


Gin 



325 



s thaliana 



Glu 


Thr 


His 


Asn 


5 








His 


Thr 


Ala 


Ala 


Phe 


Glu 


Gly 


Trp 








40 


Gin 


Pro 


Pro 


Arg 






55 




Val 


Glu 


Leu 


Thr 




70 






Thr 


He 


Phe 


Thr 


85 








Phe 


Lys 


Leu 


Phe 


Leu 


Ala 


He 


Gly 








120 


Glu 


Val 


Leu 


Gly 






135 




Cys 


Asp 


Gly 


Ala 




150 






Gly 


Gly 


Gly 


Asp 


165 








Gly 


Ser 


Lys 


Val 


Lys 


He 


Met 


Gin 








200 


Trp 


Asn 


Ser 


Ser 




215 




Leu 


Gly 


Gly 


Leu 




230 






Leu 


Lys 


Val 


Ser 


245 








Lys 


Phe 


Leu 


Asp 



Gly Gly 


Phe 


Trp 






140 


Ala Ala 


Pro 


He 




155 




Ren Qar 
JTAO^J OCX 


nlct 




170 






Val Tyr 


He 


He 


185 






Gin Gin 


Arg 


Ala 


Ser Val 


Val 


Glu 






220 


Leu Lys 


Val 


Lys 




235 




ocx uiy 


JJCU 


rue 


250 






Asp Gly 


Gly 


Val 


265 






Gly Thr 


Thr 


Gin 


Gin Asp 


Lys 


Lys 






300 


Met Ala 


Ala 


Leu 




315 




Gin Gly 


Lys 


Ser 


330 







Thr 


Arg 


Leu 


Cys 




10 






He 


Tyr 


Ala 


Ala 


25 








Met 


Ala 


Asn 


Asp 


Glu 


Asn 


Phe 


Pro 








60 


Asp 


Lys 


Phe 


Arg 






75 




Glu 


Thr 


Val 


Thr 




90 






Thr 


Asp 


Ser 


Lys 


105 








Ala 


Val 


Ala 


Lys 


Gly 


Leu 


Trp 


Asn 








140 


Ala 


Pro 


He 


Phe 






155 




Ser 


Ala 


Met 


Glu 




170 






Tyr 


He 


He 


Asp 


185 








Gin Arg 


Ala 


Leu 


Val 


Val 


Glu 


Ala 








220 


Lys 


Val 


Lys 


Asn 






235 




Gly 


Leu 


Phe 


Phe 




250 






Gly Gly 


Val 


Glu 



Asn 


Arg 


Gly 


He 


Phe 


Arg 


Asn 


Lys 








160 


Glu 


Glu 


Ala 


Asn 






175 




His 


Ara 


Ara 


Asd 




190 






Leu 


Ser 


Asn 


Pro 


205 








Ala 


Tyr 


Gly 


Asp 


Asn 


Val 


Val 


Thr 








240 


Phe 


Ala 


He 


Gly 






255 




Glu 


Leu 


Asd 


Ser 




270 






Thr 


Ser 


Val 


Pro 


285 








Tyr 


Arg 


Gin 


Ala 


Asp 


Ala 


Glu 


His 








320 



Asp 



He 


Val 


Gly 


Ser 






15 




Arg 


Ala 


Glu 


Leu 




30 






He 


Ala 


Pro 


Gly 


45 








Gly 


Phe 


Pro 


Glu 


Lys 


Gin 


Ser 


Glu 






80 


Lys 


Val 


Asp 


Phe 






95 




Ala 


He 


Leu 


Ala 




110 






Trp 


Leu 


Ser 


Phe 


125 








Arg 


Gly 


He 


Ser 


Arg 


Asn 


Lys 


Pro 








160 


Glu 


Ala 


Asn 


Phe 






175 




Arg 


Arg 


Asp 


Ala 




190 






Ser 


Asn 


Pro 


Lys 


205 








Tyr 


Gly 


Asp 


Gly 


Val 


Val 


Thr 


Gly 








240 


Ala 


He 


Gly 


His 






255 




Leu 


Asp 


Ser 


Asp 
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260 

Gly Tyr Val Val Thr 
275 

Val Phe Ala Ala Gly 
290 

Thr Ala Ala Gly Thr 
305 

Leu Gin Glu lie Gly 

325 



265 

Lys Pro Gly Thr Thr 
2 80 

Asp Val Gin Asp Lys 
2 95 

Gly Cys Met Ala Ala 
310 

Ser Gin Gin Gly Lys 

330 



270 

Gin Thr Ser Val Pro Gly 
285 

Lys Tyr Arg Gin Ala lie 
300 

Leu Asp Ala Glu His Tyr 
315 320 
Ser Asp 



<210> 13 

<211> 333 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 13 
Met Asn Gly Leu 
1 

Gly Pro Ala Ala 

20 

Lys Pro Leu Leu 
35 

Gly Gin Leu Thr 
50 

Glu Gly lie Leu 
65 

Glu Arg Phe Gly 

Phe Ser Ser Lys 

100 

Ala Asp Ala Val 
115 

Phe Val Gly Ser 
130 

Ser Ala Cys Ala 
145 

Pro Leu Ala Val 

Phe Leu Thr Lys 

180 

Ala Phe Arg Ala 
195 

Lys lie Asp Val 
210 

Gly Glu Arg Asp 
225 

Gly Asp Val Ser 

His Glu Pro Ala 

260 

Asp Gly Tyr Val 
275 

Gly Val Phe Ala 
290 

lie Thr Ala Ala 
305 

Tyr Leu Gin Glu 



\j± u 


T" 1 V\ >~ 

inr 


His 


Asn 


5 








His 


Thr 


Ala 


Ala 


pne 


LjXU 


Gly Trp 








40 


mr 


Tl V*i -v^- 

inr 


Thr 


Asp 






55 




vjxy 




Glu 


Leu 










Tnr 


inr 


He 


Phe 


85 








Pro 


Phe 


Lys 


Leu 


lie 


Leu 


Ala 


Thr 








120 


Gly 


GlU 


Gly 


Ser 






135 




Val 


Cys 


Asp Gly 










lie 


Gly 


Gly Gly 


165 








Tyr 


Gly 


Ser 


Lys 


Ser 


Lys 


He 


Met 








200 


He 


Trp 


Asn 


Ser 






215 




Val 


Leu 


Gly Gly 




230 






Asp 


Leu 


Lys 


Val 


245 








Thr 


Lys 


Phe 


Leu 


Val 


Thr 


Lys 


Pro 








280 


Ala 


Gly 


Asp 


Val 






295 




Gly 


Thr 


Gly 


Cys 




310 






He 


Gly 


Ser 


Gin 


325 









Thr Arg Leu Cys 
10 

He Tyr Ala Ala 
25 

Met Ala Asn Asp 

Val Glu Asn Phe 

60 

Thr Asp Lys Phe 
75 

Thr Glu Thr Val 
90 

Phe Thr Asp Ser 
105 

Gly Ala Val Ala 

Gly Gly Phe Trp 

140 

Ala Ala Pro He 
155 

Asp Ser Ala Met 
170 

Val Tyr He He 
185 

Gin Gin Arg Ala 

Ser Val Val Glu 

220 

Leu Lys Val Lys 
235 

Ser Gly Leu Phe 
250 

Asp Gly Gly Val 
265 

Gly Thr Thr Gin 

Gin Asp Lys Lys 

300 

Met Ala Ala Leu 
315 

Gin Gly Lys Ser 
330 



He Val Gly Ser 
15 

Arg Ala Glu Leu 
30 

He Ala Pro Gly 
45 

Pro Gly Phe Pro 

Arg Lys Gin Ser 

80 

Thr Lys Val Asp 
95 

Lys Ala He Leu 
110 

Lys Arg Leu Ser 
125 

Asn Arg Gly He 

Phe Arg Asn Lys 

160 

Glu Glu Ala Asn 
175 

His Arg Arg Asp 
190 

Leu Ser Asn Pro 
205 

Ala Tyr Gly Asp 

Asn Val Val Thr 

240 

Phe Ala He Gly 
255 

Glu Leu Asp Ser 
270 

Thr Ser Val Pro 
285 

Tyr Arg Gin Ala 

Asp Ala Glu His 

320 

Asp 



<210> 14 
<211> 3129 
<212> DNA 

<213> Artificial Sequence 



<220> 
<221> CDS 
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m 



<222> (1555) . . . (1899) 

<223> Chimeric: Arabidopis thioredoxin h gene derived from Arabidopsis 
thaliana fused with the phaseolin promotor and phaseolin terminator derived 
from Phaseolus vulgaris 

<400> 14 

ctgcaggaat tcattgtact cccagtatca ttatagtgaa agttttggct ctctcgccgg 60 
tggtttttta cctctattta aaggggtttt ccacctaaaa attctggtat cattctcact 120 
ttacttgtta ctttaatttc tcataatctt tggttgaaat tatcacgctt ccgcacacga 180 
tatccctaca aatttattat ttgttaaaca ttttcaaacc gcataaaatt ttatgaagtc 240 
ccgtctatct ttaatgtagt ctaacatttt catattgaaa tatataattt acttaatttt 300 
agcgttggta gaaagcataa tgatttattc ttattcttct tcatataaat gtttaatata 360 
caatataaac aaattcttta ccttaagaag gatttcccat tttatatttt aaaaatatat 420 
ttatcaaata tttttcaacc acgtaaatct cataataata agttgtttca aaagtaataa 480 
aatttaactc cataattttt ttattcgact gatcttaaag caacacccag tgacacaact 540 
agccattttt ttctttgaat aaaaaaatcc aattatcatt gtattttttt tatacaatga 600 
aaatttcacc aaacaatcat ttgtggtatt tctgaagcaa gtcatgttat gcaaaattct 660 
ataattccca tttgacacta cggaagtaac tgaagatctg cttttacatg cgagacacat 72 0 
cttctaaagt aattttaata atagttacta tattcaagat ttcatatatc aaatactcaa 780 
tattacttct aaaaaattaa ttagatataa ttaaaatatt acttttttaa ttttaagttt 840 
aattgttgaa tttgtgacta ttgatttatt attctactat gtttaaattg ttttatagat 900 
agtttaaagt aaatataagt aatgtagtag agtgttagag tgttacccta aaccataaac 960 
tataagattt atggtggact aattttcata tatttcttat tgcttttacc ttttcttggt 1020 
atgtaagtcc gtaactggaa ttactgtggg ttgccatggc actctgtggt cttttggttc 1080 
atgcatggat gcttgcgcaa gaaaaagaca aagaacaaag aaaaaagaca aaacagagag 114 0 
acaaaacgca atcacacaac caactcaaat tagtcactgg ctgatcaaga tcgccgcgtc 1200 
catgtatgtc taaatgccat gcaaagcaac acgtgcttaa catgcacttt aaatggctca 1260 
cccatctcaa cccacacaca aacacattgc ctttttcttc atcatcacca caaccacctg 1320 
tatatattca ttctcttccg ccacctcaat ttcttcactt caacacacgt caacctgcat 13 80 
atgcgtgtca tcccatgccc aaatctccat gcatgttcca accaccttct ctcttatata 1440 
atacctataa atacctctaa tatcactcac ttctttcatc atccatccat ccagagtact 1500 
actactctac tactataata ccccaaccca actcatattc aatactactc tact atg 1557 

Met 
1 

get teg gaa gaa gga caa gtg ate gee tgc cac ace gtt gag aca tgg 1605 
Ala Ser Glu Glu Gly Gin Val lie Ala Cys His Thr Val Glu Thr Trp 

5 10 15 

aac gag cag ctt cag aag get aat gaa tec aaa act ctt gtg gtg gtt 1653 
Asn Glu Gin Leu Gin Lys Ala Asn Glu Ser Lys Thr Leu Val Val Val 
20 25 30 

gat ttc acg get tct tgg tgt gga cca tgt cgt ttc ate get cca ttc 1701 
Asp Phe Thr Ala Ser Trp Cys Gly Pro Cys Arg Phe lie Ala Pro Phe 
35 40 45 

ttt get gat ttg get aag aaa ctt cct aac gtg ctt ttc etc aag gtt 1749 
Phe Ala Asp Leu Ala Lys Lys Leu Pro Asn Val Leu Phe Leu Lys Val 
50 55 60 65 

gat act gat gaa ttg aag teg gtg gca agt gat tgg gcg at a cag gcg 1797 
Asp Thr Asp Glu Leu Lys Ser Val Ala Ser Asp Trp Ala lie Gin Ala 

70 ' 75 80 

atg cca ace ttc atg ttt ttg aag gaa ggg aag att ttg gac aaa gtt 1845 
Met Pro Thr Phe Met Phe Leu Lys Glu Gly Lys lie Leu Asp Lys Val 

85 90 95 

gtt gga gee aag aaa gat gag ctt cag tct acc att gee aaa cac ttg 1893 
Val Gly Ala Lys Lys Asp Glu Leu Gin Ser Thr lie Ala Lys His Leu 
100 * " 105 110 

get taa gcttaataag tatgaactaa aatgcatgta ggtgtaagag ctcatggaga 1949 
Ala * 
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gcatggaata 
ctatgaataa 
tatgataaat 
tcaaatagta 
ttgtgaacga 
catttatata 
aattataaag 
tacttatcca 
gttgatatgt 
atccttaaag 
ttggtttgat 
tatgtatata 
atctatacaa 
atttgacttt 
tatcggcaag 
accaacttcc 
taatttgggt 
ttagcagtag 
caaagaataa 
ccaaaaacaa 



ttgtatccga 
acaaaggatg 
ttcctcttat 
caaaaacaaa 
gacataagtg 
ttatatatta 
agagaagttt 
cttatttaat 
atatgaaagg 
tgggtctatt 
aaaatattga 
aatttattat 
tcgtttagcc 
ttggttattt 
gaaataaaat 
acaggaaggt 
tgtcttgttt 
agcaatggtt 
ataaaataaa 
gtttcctagc 



ccatgtaaca 
ttatgatata 
tattataaat 
tgtgtactat 
ttaagaagac 
cccacttatg 
gtatccattt 
gtctttataa 
gtactatttg 
taattttatt 
aggatttaaa 
aatataacat 
ttgctggacg 
aacaaattat 
taaattagga 
caggtcgggg 
gctgcataat 
gaccgtgtgc 
atgagacact 
accctaccaa 



gtataataac 
ttaacactct 
catctgaatc 
aagactttct 
ataacaatta 
tattatatta 
atatattata 
ggtttgatcc 
aactctctta 
gcttcttaca 
ataataataa 
ttatctataa 
actctcaatt 
tatttaacac 
gggacaatgg 
acaacaaaaa 
ttatgcagta 
ttagcttctt 
tcagggatgt 
ctaaggtacc 



tgagctccat 
atctatgcac 
gtgacggctt 
aaacaattct 
taatggaaga 
ggatgttaag 
tactacccat 
atgatatttc 
ctctgtataa 
gataaaaaaa 
ataataaata 
aaaagtaaat 
atttaaacga 
tatatgaaat 
tgtgtcccaa 
aacaggcaag 
aaacactaca 
ttattttatt 
ttcaaccctt 



ctcacttctt 2009 
cttattgttc 2069 
atggaatgct 2129 
aactttagca 2189 
agtttgtctc 2249 
gagacataac 2309 
ttatatatta 2369 
taatatttta 2429 
aggttggatc 2489 
aaattatgag 2549 
acatataata 2609 
attgtcataa 2669 
gagtaaacat 2729 
tttttttttt 2789 
tccttataca 2849 
ggaaattttt 2909 
cataaccctt 2969 
tttttatcag 3029 
atacaaaacc 3 089 

3129 



<210> 15 

<211> 114 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Arabidopis thaliana 

<400> 15 



Met 


Ala 


Ser 


Glu 


Glu 


Gly 


Gin 


Val 


He 


Ala 


Cys 


His 


Thr 


Val 


Glu 


Thr 


1 








5 










10 










15 




Trp Asn 


Glu 


Gin 


Leu 


Gin 


Lys 


Ala 


Asn 


Glu 


Ser 


Lys 


Thr 


Leu 


Val 


Val 








20 








25 










30 






Val 


Asp 


Phe 
35 


Thr 


Ala 


Ser 


Trp 


Cys 
40 


Gly 


Pro 


Cys 


Arg 


Phe 
45 


He 


Ala 


Pro 


Phe 


Phe 
50 


Ala 


Asp 


Leu 


Ala 


Lys 
55 


Lys 


Leu 


Pro 


Asn 


Val 
60 


Leu 


Phe 


Leu 


Lys 


Val 


Asp 


Thr 


Asp 


Glu 


Leu 


Lys 


Ser 


Val 


Ala 


Ser 


Asp 


Trp 


Ala 


He 


Gin 


65 










70 










75 










80 


Ala 


Met 


Pro 


Thr 


Phe 
85 


Met 


Phe 


Leu 


Lys 


Glu 
90 


Gly 


Lys 


He 


Leu 


Asp 
95 


Lys 


Val 


Val 


Gly 


Ala 
100 


Lys 


Lys 


Asp 


Glu 


Leu 
105 


Gin 


Ser 


Thr 


He 


Ala 
110 


Lys 


His 



Leu Ala 



<210> 16 
<211> 3888 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Chimeric: Arabidopis oleosin gene derived from Arabidopsis thaliana 
fused with the phaseolin promotor and phaseolin terminator derived from 
Phaseolus vulgaris 

<221> CDS 

<222> (1555) . . . (1907) 
<221> CDS 

<222> (2148) . . . (2659) 
<400> 16 

ctgcaggaat tcattgtact cccagtatca ttatagtgaa agttttggct ctctcgccgg 60 
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tggtttttta 
ttacttgtta 
tatccctaca 
ccgtctatct 
agcgttggta 
caatataaac 
ttatcaaata 
aatttaactc 
agccattttt 
aaatttcacc 
ataattccca 
cttctaaagt 
tattacttct 
aattgttgaa 
agtttaaagt 
tataagattt 
atgtaagtcc 
atgcatggat 
acaaaacgca 
catgtatgtc 
cccatctcaa 
tatatattca 
atgcgtgtca 
atacctataa 
actactctac 



cctctattta 
ctttaatttc 
aatttattat 
ttaatgtagt 
gaaagcataa 
aaattcttta 
tttttcaacc 
cataattttt 
ttctttgaat 
aaacaatcat 
tttgacacta 
aattttaata 
aaaaaattaa 
tttgtgacta 
aaatataagt 
atggtggact 
gtaactggaa 
gcttgcgcaa 
atcacacaac 
taaatgccat 
cccacacaca 
ttctcttccg 
tcccatgccc 
atacctctaa 
tactataata 



aaggggtttt 
tcataatctt 
ttgttaaaca 
ctaacatttt 
tgatttattc 
ccttaagaag 
acgtaaatct 
ttattcgact 
aaaaaaatcc 
ttgtggtatt 
cggaagtaac 
atagttacta 
ttagatataa 
ttgatttatt 
aatgtagtag 
aattttcata 
ttactgtggg 
gaaaaagaca 
caactcaaat 
gcaaagcaac 
aacacattgc 
ccacctcaat 
aaatctccat 
tatcactcac 
ccccaaccca 



ccacctaaaa 
tggttgaaat 
ttttcaaacc 
catattgaaa 
ttattcttct 
gatttcccat 
cataataata 
gatcttaaag 
aattatcatt 
tctgaagcaa 
tgaagatctg 
tattcaagat 
ttaaaatatt 
attctactat 
agtgttagag 
tatttcttat 
ttgccatggc 
aagaacaaag 
tagtcactgg 
acgtgcttaa 
ctttttcttc 
ttcttcactt 
gcatgttcca 
ttctttcatc 
actcatattc 



attctggtat 
tatcacgctt 
gcataaaatt 
tatataattt 
tcatataaat 
tttatatttt 
agttgtttca 
caacacccag 
gtattttttt 
gtcatgttat 
cttttacatg 
ttcatatatc 
acttttttaa 
gtttaaattg 
tgttacccta 
tgcttttacc 
actctgtggt 
aaaaaagaca 
ctgatcaaga 
catgcacttt 
atcatcacca 
caacacacgt 
accaccttct 
atccatccat 
aatactactc 



cattctcact 120 
ccgcacacga 180 
ttatgaagtc 240 
acttaatttt 300 
gtttaatata 360 
aaaaatatat 420 
aaagtaataa 480 
tgacacaact 540 
tatacaatga 600 
gcaaaattct 660 
cgagacacat 720 
aaatactcaa 780 
ttttaagttt 840 
ttttatagat 900 
aaccataaac 960 
ttttcttggt 1020 
cttttggttc 1080 
aaacagagag 1140 
tcgccgcgtc 1200 
aaatggctca 1260 
caaccacctg 1320 
caacctgcat 1380 
ctcttatata 1440 
ccagagtact 1500 
tact atg 1557 
Met 
1 



1701 



gcg gat aca get aga gga acc cat cac gat ate ate ggc aga gac cag 1605 
Ala Asp Thr Ala Arg Gly Thr His His Asp lie lie Gly Arg Asp Gin 

5 10 15 

tac ccg atg atg ggc cga gac cga gac cag tac cag atg tec gga cga 1653 
Tyr Pro Met Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser Gly Arg 
20 ' 25 30 

gga tct gac tac tec aag tct agg cag att get aaa get gca act get 
Gly Ser Asp Tyr Ser Lys Ser Arg Gin lie Ala Lys Ala Ala Thr Ala 
35 ~ 40 45 

gtc aca get ggt ggt tec etc ctt gtt etc tec age ctt acc ctt gtt 1749 
Val Thr Ala Gly Gly Ser Leu Leu Val Leu Ser Ser Leu Thr Leu Val 
50 55 60 65 

gga act gtc ata get ttg act gtt gca aca cct ctg etc gtt ate ttc 1797 
Gly Thr Val He Ala Leu Thr Val Ala Thr Pro Leu Leu Val He Phe 

70 75 80 

age cca ate ctt gtc ccg get etc ate aca gtt gca etc etc ate acc 1845 
Ser Pro He Leu Val Pro Ala Leu He Thr Val Ala Leu Leu He Thr 

85 90 95 

ggt ttt ctt tec tct gga ggg ttt ggc att gee get ata acc gtt ttc 1893 
Gly Phe Leu Ser Ser Gly Gly Phe Gly He Ala Ala He Thr Val Phe 
100 105 110 

tct tgg att tac aa gtaagcacac atttatcatc ttacttcata attttgtgca 1947 
Ser Trp He Tyr Lys 
115 

atatgtgcat gcatgtgttg agecagtage tttggatcaa tttttttggt cgaataacaa 2007 
atgtaacaat aagaaattgc aaattctagg gaacatttgg ttaactaaat acgaaatttg 2067 
acctagctag cttgaatgtg tctgtgtata tcatctatat aggtaaaatg cttggtatga 2127 
tacctattga ttgtgaatag g tac gca acg gga gag cac cca cag gga tea 2178 

Tyr Ala Thr Gly Glu His Pro Gin Gly Ser 
120 125 
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gac aag ttg gac agt gca agg atg aag ttg gga age aaa get cag gat 2226 
Asp Lys Leu Asp Ser Ala Arg Met Lys Leu Gly Ser Lys Ala Gin Asp 
130 135 140 

ctg aaa gac aga get cag tac tac gga cag caa cat act ggt ggg gaa 2274 
Leu Lys Asp Arg Ala Gin Tyr Tyr Gly Gin Gin His Thr Gly Gly Glu 
145 " ~ 150 155 160 

cat gac cgt gac cgt act cgt ggt ggc cag cac act ace atg get teg 2322 
His Asp Arg Asp Arg Thr Arg Gly Gly Gin His Thr Thr Met Ala Ser 

165 170 175 

gaa gaa gga caa gtg ate gec tgc cac ace gtt gag aca tgg aac gag 2370 
Glu Glu Gly Gin Val lie Ala Cys His Thr Val Glu Thr Trp Asn Glu 

180 185 190 

cag ctt cag aag get aat gaa tec aaa act ctt gtg gtg gtt gat ttc 2418 
Gin Leu Gin Lys Ala Asn Glu Ser Lys Thr Leu Val Val Val Asp Phe 
195 200 205 

acg get tct tgg tgt gga cca tgt cgt ttc ate get cca ttc ttt get 2466 
Thr Ala Ser Trp Cys Gly Pro Cys Arg Phe lie Ala Pro Phe Phe Ala 
210 ~ " 215 ~ 220 

gat ttg get aag aaa ctt cct aac gtg ctt ttc etc aag gtt gat act 2514 
Asp Leu Ala Lys Lys Leu Pro Asn Val Leu Phe Leu Lys Val Asp Thr 
225 ~ 230 235 240 

gat gaa ttg aag teg gtg gca agt gat tgg gcg ata cag gcg atg cca 2562 
Asp Glu Leu Lys Ser Val Ala Ser Asp Trp Ala lie Gin Ala Met Pro 

245 250 255 

ace ttc atg ttt ttg aag gaa ggg aag att ttg gac aaa gtt gtt gga 2610 
Thr Phe Met Phe Leu Lys Glu Gly Lys lie Leu Asp Lys Val Val Gly 

260 265 270 

gec aag aaa gat gag ctt cag tct ace att gee aaa cac ttg get taa 2658 
Ala Lys Lys Asp Glu Leu Gin Ser Thr lie Ala Lys His Leu Ala * 
275 ^ 280 285 

g cttaataagt atgaactaaa atgcatgtag gtgtaagagc tcatggagag 2709 
catggaatat tgtatccgac catgtaacag tataataact gagctccatc tcacttcttc 2769 
tatgaataaa caaaggatgt tatgatatat taacactcta tctatgcacc ttattgttct 2829 
atgataaatt tcctcttatt attataaatc atctgaatcg tgaeggctta tggaatgett 2889 
caaatagtac aaaaacaaat gtgtactata agactttcta aacaattcta actttagcat 2 949 
tgtgaacgag acataagtgt taagaagaca taacaattat aatggaagaa gtttgtctcc 3 009 
atttatatat tatatattac ccacttatgt attatattag gatgttaagg agacataaca 3069 
attataaaga gagaagtttg tatccattta tatattatat actacccatt tatatattat 3129 
acttatccac ttatttaatg tctttataag gtttgatcca tgatatttct aatattttag 3189 
ttgatatgta tatgaaaggg tactatttga actctcttac tctgtataaa ggttggatca 3249 
tccttaaagt gggtctattt aattttattg cttcttacag ataaaaaaaa aattatgagt 3309 
tggtttgata aaatattgaa ggatttaaaa taataataaa taataaataa catataatat 3369 
atgtatataa atttattata atataacatt tatctataaa aaagtaaata ttgtcataaa 3429 
tctatacaat cgtttagcct tgctggacga ctctcaatta tttaaacgag agtaaacata 3489 
tttgactttt tggttattta acaaattatt atttaacact atatgaaatt tttttttttt 3549 
ateggcaagg aaataaaatt aaattaggag ggacaatggt gtgtcccaat ccttatacaa 3609 
ccaacttcca caggaaggtc aggtegggga caacaaaaaa acaggcaagg gaaatttttt 3669 
aatttgggtt gtcttgtttg ctgeataatt tatgeagtaa aacactacac ataacccttt 3729 
tagcagtaga gcaatggttg accgtgtgct tagcttcttt tattttattt ttttatcagc 3789 
aaagaataaa taaaataaaa tgagacactt cagggatgtt tcaaccctta tacaaaaccc 384 9 
caaaaacaag tttcctagca ccctaccaac taaggtacc 3888 

<210> 17 
<211> 118 
<212> PRT 

<213> Arabidopsis thaliana 
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<400> 17 












Met 


Ala 


Asd 


Thr 


Ala 


Arg 


Gly 


Thr 


1 
















Gin 


Tvr 


Pro 


Met 

o n 
z u 


Met 


Gly 


Arg 


Asp 


Arn 


Glv 

VJ-L,y 


Ser 
35 




iyr 




xj y o 


Cpv 

ocx 




Val 
50 


Thr" 


Ala 


Gly 


Gly 


Ser 


Leu 


Val 


Gly 


Thr 


v ax 




Ala 


Leu 


Thr 


65 
















Phe 


Ser 




He 


Leu 
ob 


Val 


Pro 


Ala 


Thr Gly 


Phe 


Leu 


Ser 


Ser 


Gly Gly 








100 










Phe 


Ser 


Trp 
115 


He 


Tyr 


Lys 







His 


His 


Asp 


He 


He 


Gly 


Arcr 


Asp 




10 










15 




Arcr 


Asd 


Gin 


Tvr 


Gin 


Met 


Ser 


Gly 


25 










30 






Ara 


Gin 


He 

*w 


Ala 


Lvs 


Ala 


Ala 


Thr 










45 








Leu 


Val 


Leu 


Ser 


Ser 


Leu 


Thr 


Leu 








60 










Val 


Ala 


Thr 


Pro 


Leu 


Leu 


Val 


He 






75 










80 


Leu 


He 


Thr 


Val 


Ala 


Leu 


Leu 


He 




90 










95 




Phe 


Gly 


He 


Ala 


Ala 


He 


Thr 


Val 



105 HO 



<210> 18 

<211> 169 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 18 



Tyr 


Ala 


Thr 


Gly Glu 


His 


Pro 


Gin 


1 








5 








Arg 


Met 


Lys 


Leu Gly 


Ser 


Lys 


Ala 








20 










Tyr 


Tyr 


Gly 


Gin 


Gin 


His 


Thr Gly 






35 










40 


Arg Gly 


Gly 


Gin 


His 


Thr 


Thr 


Met 




50 










55 




Ala 


Cys 


His 


Thr 


Val 


Glu 


Thr 


Trp 


65 










70 






Glu 


Ser 


Lys 


Thr 


Leu 
85 


Val 


Val 


Val 


Pro 


Cys 


Arg 


Phe 
100 


He 


Ala 


Pro 


Phe 


Pro 


Asn 


Val 
115 


Leu 


Phe 


Leu 


Lys 


Val 
120 


Ala 


Ser 
130 


Asp 


Trp 


Ala 


He 


Gin 
135 


Ala 


Glu 


Gly 


Lys 


He 


Leu 


Asp 


Lys 


Val 


145 










150 






Gin 


Ser 


Thr 


He 


Ala 
165 


Lys 


His 


Leu 



Gly 


Ser 
10 


Asp 


Lys 


Leu 


Asp 


Ser 
15 


Ala 


Gin 


Asp 


Leu 


Lys 


Asp 


Arg 


Ala 


Gin 


25 










30 






Gly 


Glu 


His 


Asp 


Arg 
45 


Asp 


Arg 


Thr 


Ala 


Ser 


Glu 


Glu 
60 


Gly 


Gin 


Val 


He 


Asn 


Glu 


Gin 
75 


Leu 


Gin 


Lys 


Ala 


Asn 
80 


Asp 


Phe 
90 


Thr 


Ala 


Ser 


Trp 


Cys 
95 


Gly 


Phe 


Ala 


Asp 


Leu 


Ala 


Lys 


Lys 


Leu 


105 










110 






Asp 


Thr 


Asp 


Glu 


Leu 
125 


Lys 


Ser 


Val 


Met 


Pro 


Thr 


Phe 
140 


Met 


Phe 


Leu 


Lys 


Val 


Gly 


Ala 
155 


Lys 


Lys 


Asp 


Glu 


Leu 
160 



Ala 



<210> 19 
<211> 3888 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric: Arabidopis thioredoxin h gene and oleosin gene derived from 
Arabidopsis thaliana fused with phaseolin promotor and phaseolin terminator 
derived from Phaseolus vulgaris 



<221> CDS 

<222> (1555) . . . (2249) 

<221> CDS 

<222> (2490) . . . (2658) 

<400> 19 
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ctgcaggaat tcattgtact cccagtatca ttatagtgaa agttttggct ctctcgccgg 60 
tggtttttta cctctattta aaggggtttt ccacctaaaa attctggtat cattctcact 120 
ttacttgtta ctttaatttc tcataatctt tggttgaaat tatcacgctt ccgcacacga 180 
tatccctaca aatttattat ttgttaaaca ttttcaaacc gcataaaatt ttatgaagtc 240 
ccgtctatct ttaatgtagt ctaacatttt catattgaaa tatataattt acttaatttt 300 
agcgttggta gaaagcataa tgatttattc ttattcttct tcatataaat gtttaatata 360 
caatataaac aaattcttta ccttaagaag gatttcccat tttatatttt aaaaatatat 420 
ttatcaaata tttttcaacc acgtaaatct cataataata agttgtttca aaagtaataa 480 
aatttaactc cataattttt ttattcgact gatcttaaag caacacccag tgacacaact 54 0 
agccattttt ttctttgaat aaaaaaatcc aattatcatt gtattttttt tatacaatga 600 
aaatttcacc aaacaatcat ttgtggtatt tctgaagcaa gtcatgttat gcaaaattct 660 
ataattccca tttgacacta cggaagtaac tgaagatctg cttttacatg cgagacacat 720 
cttctaaagt aattttaata atagttacta tattcaagat ttcatatatc aaatactcaa 780 
tattacttct aaaaaattaa ttagatataa ttaaaatatt acttttttaa ttttaagttt 840 
aattgttgaa tttgtgacta ttgatttatt attctactat gtttaaattg ttttatagat 900 
agtttaaagt aaatataagt aatgtagtag agtgttagag tgttacccta aaccataaac 960 
tataagattt atggtggact aattttcata tatttcttat tgcttttacc ttttcttggt 1020 
atgtaagtcc gtaactggaa ttactgtggg ttgccatggc actctgtggt cttttggttc 1080 
atgcatggat gcttgcgcaa gaaaaagaca aagaacaaag aaaaaagaca aaacagagag 114 0 
acaaaacgca atcacacaac caactcaaat tagtcactgg ctgatcaaga tcgccgcgtc 12 0 0 
catgtatgtc taaatgccat gcaaagcaac acgtgcttaa catgcacttt aaatggctca 1260 
cccatctcaa cccacacaca aacacattgc ctttttcttc atcatcacca caaccacctg 1320 
tatatattca ttctcttccg ccacctcaat ttcttcactt caacacacgt caacctgcat 1380 
atgcgtgtca tcccatgccc aaatctccat gcatgttcca accaccttct ctcttatata 1440 
atacctataa atacctctaa tatcactcac ttctttcatc atccatccat ccagagtact 1500 
actactctac tactataata ccccaaccca actcatattc aatactactc tact atg 1557 

Met 
1 

get teg gaa gaa gga caa gtg ate gee tgc cac ace gtt gag aca tgg 1605 
Ala Ser Glu Glu Gly Gin Val lie Ala Cys His Thr Val Glu Thr Trp 

5 10 15 

aac gag cag ctt cag aag get aat gaa tec aaa act ctt gtg gtg gtt 1653 
Asn Glu Gin Leu Gin Lys Ala Asn Glu Ser Lys Thr Leu Val Val Val 
20 25 30 

gat ttc acg get tct tgg tgt gga cca tgt cgt ttc ate get cca ttc 1701 
Asp Phe Thr Ala Ser Trp Cys Gly Pro Cys Arg Phe lie Ala Pro Phe 
35 40 " ~ 45 

ttt get gat ttg get aag aaa ctt cct aac gtg ctt ttc etc aag gtt 1749 
Phe Ala Asp Leu Ala Lys Lys Leu Pro Asn Val Leu Phe Leu Lys Val 
50 55 60 * 65 

gat act gat gaa ttg aag teg gtg gca agt gat tgg gcg ata cag gcg 1797 
Asp Thr Asp Glu Leu Lys Ser Val Ala Ser Asp Trp Ala lie Gin Ala 

70 ^ 75 80 

atg cca ace ttc atg ttt ttg aag gaa ggg aag att ttg gac aaa gtt 1845 
Met Pro Thr Phe Met Phe Leu Lys Glu Gly Lys lie Leu Asp Lys Val 

85 90 95 

gtt gga gee aag aaa gat gag ctt cag tct ace att gec aaa cac ttg 1893 
Val Gly Ala Lys Lys Asp Glu Leu Gin Ser Thr lie Ala Lys His Leu 
100 105 110 

get atg gcg gat aca get aga gga acc cat cac gat ate ate ggc aga 1941 
Ala Met Ala Asp Thr Ala Arg Gly Thr His His Asp lie lie Gly Arg 
115 120 125 

gac cag tac ccg atg atg ggc cga gac cga gac cag tac cag atg tec 1989 
Asp Gin Tyr Pro Met Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser 
130 135 ~ ~ 140 145 

gga cga gga tct gac tac tec aag tct agg cag att get aaa get gca 2037 
Gly Arg Gly Ser Asp Tyr Ser Lys Ser Arg Gin He Ala Lys Ala Ala 
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150 



155 



160 



act get gtc aca get ggt ggt tec etc ctt gtt etc tec age ctt ace 2085 
Thr Ala Val Thr Ala Gly Gly Ser Leu Leu Val Leu Ser Ser Leu Thr 

165 ' 170 175 

ctt gtt gga act gtc ata get ttg act gtt gca aca cct ctg etc gtt 2133 
Leu Val Gly Thr Val lie Ala Leu Thr Val Ala Thr Pro Leu Leu Val 
180 185 190 

ate ttc age cca ate ctt gtc ccg get etc ate aca gtt gca etc etc 2181 
lie Phe Ser Pro lie Leu Val Pro Ala Leu lie Thr Val Ala Leu Leu 
195 200 205 

ate acc ggt ttt ctt tec tct gga ggg ttt ggc att gee get ata acc 2229 
lie Thr Gly Phe Leu Ser Ser Gly Gly Phe Gly lie Ala Ala lie Thr 
210 215 220 225 

gtt ttc tct tgg att tac aa gtaagcacac atttatcatc ttacttcata 2279 
Val Phe Ser Trp lie Tyr Lys 

230 

attttgtgca atatgtgcat gcatgtgttg agecagtage tttggatcaa tttttttggt 2339 
cgaataacaa atgtaacaat aagaaattgc aaattctagg gaacatttgg ttaactaaat 23 99 
acgaaatttg acctagctag cttgaatgtg tctgtgtata tcatctatat aggtaaaatg 24 5 9 
cttggtatga tacctattga ttgtgaatag g tac gca acg gga gag cac cca 2511 

Tyr Ala Thr Gly Glu His Pro 
235 

cag gga tea gac aag ttg gac agt gca agg atg aag ttg gga age aaa 2 55 9 
Gin Gly Ser Asp Lys Leu Asp Ser Ala Arg Met Lys Leu Gly Ser Lys 
240 245 250 255 

get cag gat ctg aaa gac aga get cag tac tac gga cag caa cat act 2607 
Ala Gin Asp Leu Lys Asp Arg Ala Gin Tyr Tyr Gly Gin Gin His Thr 

260 265 270 

ggt ggg gaa cat gac cgt gac cgt act cgt ggt ggc cag cac act act 2 655 
Gly Gly Glu His Asp Arg Asp Arg Thr Arg Gly Gly Gin His Thr Thr 

275 280 285 

taa gcttaataag tatgaactaa aatgcatgta ggtgtaagag ctcatggaga 2708 
* 



gcatggaata 
ctatgaataa 
tatgataaat 
tcaaatagta 
ttgtgaacga 
catttatata 
aattataaag 
tacttatcca 
gttgatatgt 
atccttaaag 
ttggtttgat 
tatgtatata 
atctatacaa 
atttgacttt 
tateggcaag 
accaacttcc 
taatttgggt 
ttagcagtag 
caaagaataa 
ccaaaaacaa 



ttgtatccga 
acaaaggatg 
ttcctcttat 
caaaaacaaa 
gacataagtg 
ttatatatta 
agagaagttt 
cttatttaat 
atatgaaagg 
tgggtctatt 
aaaatattga 
aatttattat 
tegtttagee 
ttggttattt 
gaaataaaat 
acaggaaggt 
tgtcttgttt 
agcaatggtt 
ataaaataaa 
gtttcctagc 



ccatgtaaca 
ttatgatata 
tattataaat 
tgtgtactat 
ttaagaagac 
cccacttatg 
gtatccattt 
gtctttataa 
gtactatttg 
taattttatt 
aggatttaaa 
aatataacat 
ttgctggacg 
aacaaattat 
taaattagga 
caggtegggg 
getgeataat 
gaccgtgtgc 
atgagacact 
accctaccaa 



gtataataac 
ttaacactct 
catctgaatc 
aagactttct 
ataacaatta 
tattatatta 
atatattata 
ggtttgatcc 
aactctctta 
gcttcttaca 
ataataataa 
ttatctataa 
actctcaatt 
tatttaacac 
gggacaatgg 
acaacaaaaa 
ttatgcagta 
ttagcttctt 
tcagggatgt 
ctaaggtacc 



tgagctccat 
atetatgeae 
gtgaeggett 
aaacaattct 
taatggaaga 
ggatgttaag 
tactacccat 
atgatatttc 
ctctgtataa 
gataaaaaaa 
ataataaata 
aaaagtaaat 
atttaaacga 
tatatgaaat 
tgtgtcccaa 
aacaggcaag 
aaacactaca 
ttattttatt 
ttcaaccctt 



ctcacttctt 2768 
cttattgttc 2828 
atggaatgct 2888 
aactttagca 2948 
agtttgtctc 3008 
gagacataac 3 068 
ttatatatta 3128 
taatatttta 3188 
aggttggatc 3 24 8 
aaattatgag 3 3 08 
acatataata 3368 
attgtcataa 342 8 
gagtaaacat 34 88 
tttttttttt 3548 
tccttataca 3608 
ggaaattttt 3668 
cataaccctt 3728 
tttttatcag 3788 
atacaaaacc 3848 

3888 



<210> 20 
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<211> 232 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 20 




Met 


Ala 


Ser 


Glu 


1 








Trp 


Asn 


Glu 


Gin 






20 


Val 


Asp 


Phe 


Thr 






35 




Phe 


Phe 


Ala 


Asp 




50 






Val 


Asp 


Thr Asp 


65 








Ala 


Met 


Pro 


Thr 


Val 


Val 


Gly Ala 








100 


Leu 


Ala 


Met 


Ala 






115 




Arg 


Asp 


Gin 


Tyr 




130 






Ser 


Gly 

-A 


Arg 


Gly 


145 








Ala 


Thr 


Ala 


Val 


Thr 


Leu 


Val 


Gly 








180 


Val 


lie 


Phe 


Ser 






195 




Leu 


lie 


Thr Gly 




210 






Thr 


Val 


Phe 


Ser 


225 









Glu 


Gly 

•4. 


Gin 


Val 


5 
Leu 


Gin 


Lys 


Ala 


Ala 


Ser 


Trp 


Cys 








40 


Leu 


Ala 


Lys 


Lys 

aft 






55 




Glu 


Leu 


Lys 


Ser 




70 






Phe 


Met 


Phe 


Leu 


85 








Lys 


Lys 


Asp 


Glu 


Asp 


Thr 


Ala 


Arg 








120 


Pro 


Met 


Met 


Gly 






135 




Ser 


Asp 


Tyr 


Ser 




150 






Thr 


Ala 


Gly 


Gly 


165 








Thr 


Val 


He 


Ala 


Pro 


He 


Leu 


Val 








200 


Phe 


Leu 


Ser 


Ser 






215 




Trp 


He 


Tyr 


Lys 



He Ala Cys His 
10 

Asn Glu Ser Lys 
25 

Gly Pro Cys Arg 

Leu Pro Asn Val 

60 

Val Ala Ser Asp 

75 

Lys Glu Gly Lys 
90 

Leu Gin Ser Thr 
105 

Gly Thr His His 

Arg Asp Arg Asp 

140 

Lys Ser Arg Gin 
155 

Ser Leu Leu Val 
170 

Leu Thr Val Ala 
185 

Pro Ala Leu He 

Gly Gly Phe Gly 

220 



Thr 


Val 


Glu 


Thr 






15 




Thr 


Leu 


Val 


Val 




30 






Phe 


He 


Ala 


Pro 


45 








Leu 


Phe 


Leu 


Lys 


Trp 


Ala 


He 


Gin 








80 


He 


Leu 


Asp 


Lys 






95 




He 


Ala 


Lys 


His 




110 






Asp 


He 


He 


Gly 


125 








Gin 


Tyr 


Gin 


Met 


He 


Ala 


Lys 


Ala 








160 


Leu 


Ser 


Ser 


Leu 






175 




Thr 


Pro 


Leu 


Leu 




190 






Thr 


Val 


Ala 


Leu 


205 








He 


Ala 


Ala 


He 



<210> 21 

<211> 55 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Arabidopsis thaliana 

<400> 21 



Tyr Ala Thr Gly Glu His 


Pro 


Gin Gly Ser Asp 


Lys 


Leu 


Asp 


Ser 


Ala 


1 5 




10 








15 




Arg Met Lys Leu Gly Ser 


Lys 


Ala Gin Asp Leu 


Lys 


Asp 


Arg 


Ala 


Gin 


20 




25 






30 






Tyr Tyr Gly Gin Gin His 


Thr 


Gly Gly Glu His 


Asp 


Arg 


Asp 


Arg 


Thr 


35 




40 




45 









Arg Gly Gly Gin His Thr Thr 
50 " 55 



<210> 22 
<211> 3787 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric: Arabidopis thioredoxin-reductase gene and oleosin gene derived 
from Arabidopsis thaliana fused with phaseolin promotor and phaseolin 
terminator derived from Phaseolus vulgaris 
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<221> CDS 

<222> (1555) . . . (2556) 



<400> 22 

ctgcaggaat 

tggtttttta 

ttacttgtta 

tatccctaca 

ccgtctatct 

agcgttggta 

caatataaac 

ttatcaaata 

aatttaactc 

agccattttt 

aaatttcacc 

ataattccca 

cttctaaagt 

tattacttct 

aattgttgaa 

agtttaaagt 

tataagattt 

atgtaagtcc 

atgcatggat 

acaaaacgca 

catgtatgtc 

cccatctcaa 

tatatattca 

atgcgtgtca 

atacctataa 

actactctac 



tcattgtact 
cctctattta 
ctttaatttc 
aatttattat 
ttaatgtagt 
gaaagcataa 
aaattcttta 
tttttcaacc 
cataattttt 
ttctttgaat 
aaacaatcat 
tttgacacta 
aattttaata 
aaaaaattaa 
tttgtgacta 
aaatataagt 
atggtggact 
gtaactggaa 
gcttgcgcaa 
atcacacaac 
taaatgccat 
cccacacaca 
ttctcttccg 
tcccatgccc 
atacctctaa 
tactataata 



cccagtatca 
aaggggtttt 
tcataatctt 
ttgttaaaca 
ctaacatttt 
tgatttattc 
ccttaagaag 
acgtaaatct 
ttattcgact 
aaaaaaatcc 
ttgtggtatt 
cggaagtaac 
atagttacta 
ttagatataa 
ttgatttatt 
aatgtagtag 
aattttcata 
ttactgtggg 
gaaaaagaca 
caactcaaat 
gcaaagcaac 
aacacattgc 
ccacctcaat 
aaatctccat 
tatcactcac 
ccccaaccca 



ttatagtgaa 
ccacctaaaa 
tggttgaaat 
ttttcaaacc 
catattgaaa 
ttattcttct 
gatttcccat 
cataataata 
gatcttaaag 
aattatcatt 
tctgaagcaa 
tgaagatctg 
tattcaagat 
ttaaaatatt 
attctactat 
agtgttagag 
tatttcttat 
ttgccatggc 
aagaacaaag 
tagtcactgg 
acgtgcttaa 
ctttttcttc 
ttcttcactt 
gcatgttcca 
ttctttcatc 
actcatattc 



agttttggct 
attctggtat 
tatcacgctt 
gcataaaatt 
tatataattt 
tcatataaat 
tttatatttt 
agttgtttca 
caacacccag 
gtattttttt 
gtcatgttat 
cttttacatg 
ttcatatatc 
acttttttaa 
gtttaaattg 
tgttacccta 
tgcttttacc 
actctgtggt 
aaaaaagaca 
ctgatcaaga 
catgcacttt 
atcatcacca 
caacacacgt 
accaccttct 
atccatccat 
aatactactc 



ctctcgccgg 60 
cattctcact 120 
ccgcacacga 180 
ttatgaagtc 240 
acttaatttt 300 
gtttaatata 360 
aaaaatatat 420 
aaagtaataa 480 
tgacacaact 540 
tatacaatga 600 
gcaaaattct 660 
cgagacacat 72 0 
aaatactcaa 780 
ttttaagttt 840 
ttttatagat 900 
aaccataaac 960 
ttttcttggt 1020 
cttttggttc 1080 
aaacagagag 1140 
tcgccgcgtc 1200 
aaatggctca 1260 
caaccacctg 1320 
caacctgcat 1380 
ctcttatata 1440 
ccagagtact 1500 
tact atg 1557 
Met 
1 



aat ggt etc gaa act cac aac aca agg etc tgt ate gta gga agt ggc 
Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys lie Val Gly Ser Gly 

5 10 15 

cca gcg gca cac acg gcg gcg att tac gca get agg get gaa ctt aaa 
Pro Ala Ala His Thr Ala Ala lie Tyr Ala Ala Arg Ala Glu Leu Lys 
20 25 30 

cct ctt etc ttc gaa gga tgg atg get aac gac ate get ccc ggt ggt 
Pro Leu Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly Gly 
35 40 45 

caa eta aca ace ace ace gac gtc gag aat ttc ccc gga ttt cca gaa 
Gin Leu Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro Glu 
50 55 * 60 65 

ggt att etc gga gta gag etc act gac aaa ttc cgt aaa caa teg gag 
Gly lie Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser Glu 

70 75 80 

cga ttc ggt act acg ata ttt aca gag acg gtg acg aaa gtc gat ttc 
Arg Phe Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp Phe 

85 90 95 



1605 



1653 



1701 



1749 



1797 



1845 



tct teg aaa ccg ttt aag eta ttc aca gat tea aaa gee att etc get 1893 
Ser Ser Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala lie Leu Ala 
100 105 110 

gac get gtg att etc get act gga get gtg get aag egg ctt age ttc 1941 
Asp Ala Val lie Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser Phe 
115 120 125 

gtt gga tct ggt gaa ggt tct gga ggt ttc tgg aac cgt gga ate tec 1989 
Val Gly Ser Gly Glu Gly Ser Gly Gly Phe Trp Asn Arg Gly lie Ser 
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130 



135 



140 



145 



get tgt get gtt tgc gac gga get get ccg ata ttc cgt aac aaa cct 2037 
Ala Cys Ala Val Cys Asp Gly Ala Ala Pro lie Phe Arg Asn Lys Pro 

150 ~ " 155 160 

ctt gcg gtg ate ggt gga ggc gat tea gca atg gaa gaa gca aac ttt 2085 
Leu Ala Val lie Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn Phe 

165 170 175 

ctt aca aaa tat gga tct aaa gtg tat ata ate cat agg aga gat get 2133 
Leu Thr Lys Tyr Gly Ser Lys Val Tyr lie lie His Arg Arg Asp Ala 
180 185 190 

ttt aga gcg tct aag att atg cag cag cga get ttg tct aat cct aag 2181 
Phe Arg Ala Ser Lys lie Met Gin Gin Arg Ala Leu Ser Asn Pro Lys 
195 ^ 200 ' 205 

att gat gtg att tgg aac teg tct gtt gtg gaa get tat gga gat gga 222 9 
lie Asp Val lie Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp Gly 
210 215 220 225 

gaa aga gat gtg ctt gga gga ttg aaa gtg aag aat gtg gtt ace gga 22 77 
Glu Arg Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr Gly 

230 235 240 

gat gtt tct gat tta aaa gtt tct gga ttg ttc ttt get att ggt cat 2325 
Asp Val Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala lie Gly His 

245 250 255 

gag cca get acc aag ttt ttg gat ggt ggt gtt gag tta gat teg gat 2373 
Glu Pro Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser Asp 
260 265 270 

ggt tat gtt gtc acg aag cct ggt act aca cag act age gtt ccc gga 2421 
Gly Tyr Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro Gly 
275 280 285 

gtt ttc get gcg ggt gat gtt cag gat aag aag tat agg caa gee ate 2469 
Val Phe Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala lie 
290 ~ 295 300 ~* 305 

act get gca gga act ggg tgc atg gca get ttg gat gca gag cat tac 2517 
Thr Ala Ala Gly Thr Gly Cys Met Ala Ala Leu Asp Ala Glu His Tyr 

310 315 320 

tta caa gag att gga tct cag caa ggt aag agt gat tga agcttaataa 2566 
Leu Gin Glu lie Gly Ser Gin Gin Gly Lys Ser Asp * 

325 330 

gtatgaacta aaatgcatgt aggtgtaaga gctcatggag agcatggaat attgtatccg 2626 
accatgtaac agtataataa ctgagctcca tctcacttct tctatgaata aacaaaggat 2686 
gttatgatat attaacactc tatctatgea ccttattgtt ctatgataaa tttcctctta 2746 
ttattataaa tcatctgaat cgtgacggct tatggaatgc ttcaaatagt acaaaaacaa 2 806 
atgtgtacta taagactttc taaacaattc taactttagc attgtgaacg agacataagt 2 866 
gttaagaaga cataacaatt ataatggaag aagtttgtct ccatttatat attatatatt 2926 
acccacttat gtattatatt aggatgttaa ggagacataa caattataaa gagagaagtt 2 986 
tgtatccatt tatatattat atactaccca tttatatatt atacttatcc acttatttaa 3046 
tgtctttata aggtttgatc catgatattt ctaatatttt agttgatatg tatatgaaag 3106 
ggtactattt gaactctctt actctgtata aaggttggat catccttaaa gtgggtctat 3166 
ttaattttat tgettcttae agataaaaaa aaaattatga gttggtttga taaaatattg 3226 
aaggatttaa aataataata aataataaat aacatataat atatgtatat aaatttatta 3286 
taatataaca tttatctata aaaaagtaaa tattgtcata aatctataca ategtttage 3346 
ettgetggae gactctcaat tatttaaacg agagtaaaca tatttgactt tttggttatt 3406 
taacaaatta ttatttaaca ctatatgaaa tttttttttt ttatcggcaa ggaaataaaa 3466 
ttaaattagg agggacaatg gtgtgtccca atccttatac aaccaacttc cacaggaagg 3526 
teaggteggg gacaacaaaa aaacaggcaa gggaaatttt ttaatttggg ttgtcttgtt 3586 
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tgctgcataa tttatgcagt aaaacactac acataaccct tttagcagta gagcaatggt 3646 
tgaccgtgtg cttagcttct tttattttat ttttttatca gcaaagaata aataaaataa 3706 
aatgagacac ttcagggatg tttcaaccct tatacaaaac cccaaaaaca agtttcctag 3766 
caccctacca actaaggtac c 3787 

<210> 23 
<211> 333 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 23 

Met Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys lie *Val Gly Ser 

1 5 1(T 15 

Gly Pro Ala Ala His Thr Ala Ala lie Tyr Ala Ala Arg Ala Glu Leu 

20 25 ~* 30 

Lys Pro Leu Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly 

35 40 45 

Gly Gin Leu Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro 

50 55 60 

Glu Gly lie Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser 
65 70 75 ~ " 80 

Glu Arg Phe Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp 

85 90 * 95 

Phe Ser Ser Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala lie Leu 

100 105 110 

Ala Asp Ala Val lie Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser 

115 120 125 

Phe Val Gly Ser Gly Glu Gly Ser Gly Gly Phe Trp Asn Arg Gly lie 

130 135 * 140 

Ser Ala Cys Ala Val Cys Asp Gly Ala Ala Pro lie Phe Arg Asn Lys 
145 150 155 ~ 160 

Pro Leu Ala Val lie Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn 

165 170 175 

Phe Leu Thr Lys Tyr Gly Ser Lys Val Tyr lie lie His Arg Arg Asp 

180 185 190 

Ala Phe Arg Ala Ser Lys lie Met Gin Gin Arg Ala Leu Ser Asn Pro 

195 200 ~ 205 

Lys lie Asp Val lie Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp 

210 215 220 

Gly Glu Arg Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr 
225 230 235 240 

Gly Asp Val Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala lie Gly 

245 250 255 

His Glu Pro Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser 

260 265 270 

Asp Gly Tyr Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro 

275 280 285 

Gly Val Phe Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala 

290 295 300 

He Thr Ala Ala Gly Thr Gly Cys Met Ala Ala Leu Asp Ala Glu His 
305 310 315 ~ 320 

Tyr Leu Gin Glu He Gly Ser Gin Gin Gly Lys Ser Asp 

325 330 

<210> 24 
<211> 4546 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1555) . . . (1907) 
<221> CDS 

<222> (2148) . . . (3315) 
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<223> Chimeric: Arabidopsis oleosin and thioredoxin- reductase gene derived 
from Arabidopsis thaliana fused with phaseolin promotor and phaseolin 
terminator derived from Phaseolus vulgaris . 

<400> 24 

ctgcaggaat tcattgtact cccagtatca ttatagtgaa agttttggct ctctcgccgg 60 
tggtttttta cctctattta aaggggtttt ccacctaaaa attctggtat cattctcact 120 
ttacttgtta ctttaatttc tcataatctt tggttgaaat tatcacgctt ccgcacacga 180 
tatccctaca aatttattat ttgttaaaca ttttcaaacc gcataaaatt ttatgaagtc 24 0 
ccgtctatct ttaatgtagt ctaacatttt catattgaaa tatataattt acttaatttt 300 
agcgttggta gaaagcataa tgatttattc ttattcttct tcatataaat gtttaatata 360 
caatataaac aaattcttta ccttaagaag gatttcccat tttatatttt aaaaatatat 420 
ttatcaaata tttttcaacc acgtaaatct cataataata agttgtttca aaagtaataa 480 
aatttaactc cataattttt ttattcgact gatcttaaag caacacccag tgacacaact 54 0 
agccattttt ttctttgaat aaaaaaatcc aattatcatt gtattttttt tatacaatga 600 
aaatttcacc aaacaatcat ttgtggtatt tctgaagcaa gtcatgttat gcaaaattct 660 
ataattccca tttgacacta cggaagtaac tgaagatctg cttttacatg cgagacacat 720 
cttctaaagt aattttaata atagttacta tattcaagat ttcatatatc aaatactcaa 780 
tattacttct aaaaaattaa ttagatataa ttaaaatatt acttttttaa ttttaagttt 840 
aattgttgaa tttgtgacta ttgatttatt attctactat gtttaaattg ttttatagat 900 
agtttaaagt aaatataagt aatgtagtag agtgttagag tgttacccta aaccataaac 96 0 
tataagattt atggtggact aattttcata tatttcttat tgcttttacc ttttcttggt 1020 
atgtaagtcc gtaactggaa ttactgtggg ttgccatggc actctgtggt cttttggttc 1080 
atgcatggat gcttgcgcaa gaaaaagaca aagaacaaag aaaaaagaca aaacagagag 1140 
acaaaacgca atcacacaac caactcaaat tagtcactgg ctgatcaaga tcgccgcgtc 1200 
catgtatgtc taaatgccat gcaaagcaac acgtgcttaa catgcacttt aaatggctca 1260 
cccatctcaa cccacacaca aacacattgc ctttttcttc atcatcacca caaccacctg 1320 
tatatattca ttctcttccg ccacctcaat ttcttcactt caacacacgt caacctgcat 1380 
atgcgtgtca tcccatgccc aaatctccat gcatgttcca accaccttct ctcttatata 1440 
atacctataa atacctctaa tatcactcac ttctttcatc atccatccat ccagagtact 1500 
actactctac tactataata ccccaaccca actcatattc aatactactc tact atg 1557 

Met 
1 



gcg gat aca get aga gga acc cat cac gat ate ate ggc aga gac cag 
Ala Asp Thr Ala Arg Gly Thr His His Asp He He Gly Arg Asp Gin 

5 10 15 



1605 



tac ccg atg atg ggc cga gac cga gac cag tac cag atg tec gga cga 1653 
Tyr Pro Met Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser Gly Arg 
20 25 30 

gga tct gac tac tec aag tct agg cag att get aaa get gca act get 1701 
Gly Ser Asp Tyr Ser, Lys Ser Arg Gin He Ala Lys Ala Ala Thr Ala 
35 40 45 

gtc aca get ggt ggt tec etc ctt gtt etc tec age ctt acc ctt gtt 1749 
Val Thr Ala Gly Gly Ser Leu Leu Val Leu Ser Ser Leu Thr Leu Val 
50 55 60 65 

gga act gtc ata get ttg act gtt gca aca cct ctg etc gtt ate ttc 1797 
Gly Thr Val He Ala Leu Thr Val Ala Thr Pro Leu Leu Val He Phe 

70 75 80 



age cca ate ctt gtc ccg get etc ate aca gtt gca etc etc ate acc 
Ser Pro He Leu Val Pro Ala Leu lie Thr Val Ala Leu Leu lie Thr 

85 90 95 



1845 



ggt ttt ctt tec tct gga ggg ttt ggc att gee get ata acc gtt ttc 1893 
Gly Phe Leu Ser Ser Gly Gly Phe Gly He Ala Ala lie Thr Val Phe 
100 105 HO 



tct tgg att tac aa gtaagcacac atttatcatc ttacttcata attttgtgca 
Ser Trp lie Tyr Lys 
115 



1947 



atatgtgcat gcatgtgttg agecagtage tttggatcaa tttttttggt cgaataacaa 2007 



-18- 



atgtaacaat aagaaattgc aaattctagg gaacatttgg ttaactaaat acgaaatttg 2067 
acctagctag cttgaatgtg tctgtgtata tcatctatat aggtaaaatg cttggtatga 2127 
tacctattga ttgtgaatag g tac gca acg gga gag cac cca cag gga tea 2178 

Tyr Ala Thr Gly Glu His Pro Gin Gly Ser 
120 125 

gac aag ttg gac agt gca agg atg aag ttg gga age aaa get cag gat 2226 
Asp Lys Leu Asp Ser Ala Arg Met Lys Leu Gly Ser Lys Ala Gin Asp 
130 135 140 

ctg aaa gac aga get cag tac tac gga cag caa cat act ggt ggg gaa 2274 
Leu Lys Asp Arg Ala Gin Tyr Tyr Gly Gin Gin His Thr Gly Gly Glu 
145 150 155 160 

cat gac cgt gac cgt act cgt ggt ggc cag cac act acc atg aat ggt 2322 
His Asp Arg Asp Arg Thr Arg Gly Gly Gin His Thr Thr Met Asn Gly 

165 ~ 170 175 



etc gaa act cac aac aca agg etc tgt ate gta gga agt ggc cca gcg 
Leu Glu Thr His Asn Thr Arg Leu Cys lie Val Gly Ser Gly Pro Ala 

180 185 190 

gca cac acg gcg gcg att tac gca get agg get gaa ctt aaa cct ctt 
Ala His Thr Ala Ala He Tyr Ala Ala Arg Ala Glu Leu Lys Pro Leu 
195 200 205 



ggt act acg ata ttt aca gag acg gtg acg aaa gtc gat ttc tct teg 
Gly Thr Thr He Phe Thr Glu Thr Val Thr Lys Val Asp Phe Ser Ser 

260 265 270 

aaa ccg ttt aag eta ttc aca gat tea aaa gee att etc get gac get 
Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala He Leu Ala Asp Ala 
275 280 285 



get gtt tgc gac gga get get ccg ata ttc cgt aac aaa cct ctt gcg 
Ala Val Cys Asp Gly Ala Ala Pro He Phe Arg Asn Lys Pro Leu Ala 

325 330 335 

gtg ate ggt gga ggc gat tea gca atg gaa gaa gca aac ttt ctt aca 
Val He Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn Phe Leu Thr 

340 * 345 350 

aaa tat gga tct aaa gtg tat ata ate cat agg aga gat get ttt aga 
Lys Tyr Gly Ser Lys Val Tyr He He His Arg Arg Asp Ala Phe Arg 
355 "* 360 365 

gcg tct aag att atg cag cag cga get ttg tct aat cct aag att gat 



2370 



2418 



etc ttc gaa gga tgg atg get aac gac ate get ccc ggt ggt caa eta 24 66 
Leu Phe Glu Gly Trp Met Ala Asn Asp He Ala Pro Gly Gly Gin Leu 
210 215 220 

aca acc acc acc gac gtc gag aat ttc ccc gga ttt cca gaa ggt att 2514 
Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro Glu Gly He 
225 230 235 240 

etc gga gta gag etc act gac aaa ttc cgt aaa caa teg gag cga ttc 2562 
Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser Glu Arg Phe 

245 250 255 



2610 



2658 



gtg att etc get act gga get gtg get aag egg ctt age ttc gtt gga 2706 
Val He Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser Phe Val Gly 
290 295 300 

tct ggt gaa ggt tct gga ggt ttc tgg aac cgt gga ate tec get tgt 2754 
Ser Gly Glu Gly Ser Gly Gly Phe Trp Asn Arg Gly He Ser Ala Cys 
305 310 315 320 



2802 



2850 



2898 



2946 
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Ala Ser Lys lie Met Gin Gin Arg Ala Leu Ser Asn Pro Lys lie Asp 
370 375 380 

gtg att tgg aac teg tct gtt gtg gaa get tat gga gat gga gaa aga 
Val lie Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp Gly Glu Arg 
385 390 395 400 

gat gtg ctt gga gga ttg aaa gtg aag aat gtg gtt acc gga gat gtt 
Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr Gly Asp Val 

405 410 415 

tct gat tta aaa gtt tct gga ttg ttc ttt get att ggt cat gag cca 
Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala lie Gly His Glu Pro 

420 425 430 

get acc aag ttt ttg gat ggt ggt gtt gag tta gat teg gat ggt tat 
Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser Asp Gly Tyr 
435 440 445 

gtt gtc acg aag cct ggt act aca cag act age gtt ccc gga gtt ttc 
Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro Gly Val Phe 
450 " 455 460 

get gcg ggt gat gtt cag gat aag aag tat agg caa gee ate act get 
Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala lie Thr Ala 
465 470 475 480 

gca gga act ggg tgc atg gca get ttg gat gca gag cat tac tta caa 
Ala Gly Thr Gly Cys Met Ala Ala Leu Asp Ala Glu His Tyr Leu Gin 

485 490 495 



2994 



3042 



3090 



3138 



3186 



3234 



3282 



gag att gga tct cag caa ggt aag agt gat tga agcttaataa gtatgaacta 
Glu lie Gly Ser Gin Gin Gly Lys Ser Asp * 

500 505 



3335 



aaatgcatgt 
agtataataa 
attaacactc 
tcatctgaat 
taagactttc 
cataacaatt 
gtattatatt 
tatatattat 
aggtttgatc 
gaactctctt 
tgettcttae 
aataataata 
tttatctata 
gactctcaat 
ttatttaaca 
agggacaatg 
gacaacaaaa 
tttatgcagt 
cttagcttct 
ttcagggatg 
actaaggtac 



aggtgtaaga 
ctgagctcca 
tatctatgea 
cgtgacggct 
taaacaattc 
ataatggaag 
aggatgttaa 
atactaccca 
catgatattt 
actctgtata 
agataaaaaa 
aataataaat 
aaaaagtaaa 
tatttaaacg 
ctatatgaaa 
gtgtgtccca 
aaacaggcaa 
aaaacactac 
tttattttat 
tttcaaccct 
c 



gctcatggag 
tctcacttct 
ccttattgtt 
tatggaatgc 
taactttagc 
aagtttgtct 
ggagacataa 
tttatatatt 
ctaatatttt 
aaggttggat 
aaaattatga 
aacatataat 
tattgtcata 
agagtaaaca 
tttttttttt 
atccttatac 
gggaaatttt 
acataaccct 
ttttttatca 
tatacaaaac 



agcatggaat 
tctatgaata 
ctatgataaa 
ttcaaatagt 
attgtgaacg 
ccatttatat 
caattataaa 
atacttatcc 
agttgatatg 
catccttaaa 
gttggtttga 
atatgtatat 
aatctataca 
tatttgactt 
ttatcggcaa 
aaccaacttc 
ttaatttggg 
tttagcagta 
gcaaagaata 
cccaaaaaca 



attgtatccg 
aacaaaggat 
tttcctctta 
acaaaaacaa 
agacataagt 
attatatatt 
gagagaagtt 
acttatttaa 
tatatgaaag 
gtgggtctat 
taaaatattg 
aaatttatta 
ategtttage 
tttggttatt 
ggaaataaaa 
cacaggaagg 
ttgtcttgtt 
gagcaatggt 
aataaaataa 
agtttcctag 



accatgtaac 3395 
gttatgatat 3455 
ttattataaa 3515 
atgtgtacta 3575 
gttaagaaga 3635 
acccacttat 3695 
tgtatccatt 3755 
tgtctttata 3815 
ggtactattt 3875 
ttaattttat 3935 
aaggatttaa 3 995 
taatataaca 4055 
ettgetggae 4115 
taacaaatta 4175 
ttaaattagg 4235 
teaggteggg 4295 
tgctgcataa 4355 
tgaccgtgtg 4415 
aatgagacac 4475 
caccctacca 4535 

4546 



<210> 25 
<211> 118 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 25 

Met Ala Asp Thr Ala Arg Gly Thr His His Asp lie lie Gly Arg Asp 

15 10 15 

Gin Tyr Pro Met Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser Gly 

20 25 30 
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Arg Gly Ser Asp 
35 

Ala Val Thr Ala 
50 

Val Gly Thr Val 
65 

Phe Ser Pro lie 

Thr Gly Phe Leu 

100 

Phe Ser Trp lie 
115 



<210> 26 

<211> 388 

<212> PRT 

<213> Arabidops 



<400> 26 



Tyr 


Ala 


Thr 


Gly 


1 








Arq 


Met 


Lvs 


Leu 








20 


Tvr 


Tvr 


Gly 


Gin 






35 

mm* mm* 




Arg 


Gly 


Gly 


Gin 




50 






Arcr 


Leu 


Cvs 

T **** 


He 


65 








Tvr 


Ala 


Ala 


Ara 


Ala 


Asn 


Asp 


He 








100 

■ml* V V 


Glu 


Asn 


Phe 


Pro 

m- 






115 




Asp 


Lys 


Phe 


Arg 




130 






Glu 


Thr 

X ill 


Val 


Thr 


145 

-1_ "X *J 








Thr 


Asd 


Ser 

-A— 


Lvs 


Ala 


Val 


Ala 


Lvs 








180 


Gly 


Phe 


Trp 


Asn 






195 




Ala 


Pro 


He 


Phe 




210 






Ser 


Ala 


Met 


Glu 


225 








Tyr 


He 


He 


His 


Gin 


Arg 


Ala 


Leu 








260 


Val 


Val 


Glu 


Ala 






275 




Lys 


Val 


Lys 


Asn 




290 






Gly 


Leu 


Phe 


Phe 


305 








Gly 


Gly 


Val 


Glu 


Thr 


Thr 


Gin 


Thr 








340 


Asp 


Lys 


Lys 


Tyr 






355 




Ala 


Ala 


Leu 


Asp 



Tvr 


Ser 


Lys 


Ser 








40 


Gly 


Gly 


Ser 


Leu 






55 




He 


Ala 


Leu 


Thr 




70 






Leu 


Val 


Pro 


Ala 


85 








Ser 


Ser 


Gly Gly 


Tyr 


Lys 







is thaliana 



Glu 


His 


Pro 


Gin 


5 








Gly 


Ser 


Lys 


Ala 


Gin 


His 


Thr Gly 








40 


His 


Thr 


Thr 


Met 






55 




Val 


Gly 


Ser Gly 




70 






Ala 


Glu 


Leu 


Lys 


85 








Ala 


Pro 


Gly Gly 


Gly 


Phe 


Pro 


Glu 








120 


Lys 


Gin 


Ser 


Glu 






135 




Lys 


Val 


Asp 


Phe 




150 






Ala 


He 

mAm mMmt ^— ■ 


Leu 


Ala 


165 








Arcr 


Leu 


Ser 


Phe 


Arg 


Gly 


He 


Ser 








200 


Arg 


Asn 


Lys 


Pro 






215 




Glu 


Ala 


Asn 


Phe 




230 






Arg 


Arg 


Asp 


Ala 


245 








Ser 


Asn 


Pro 


Lys 


Tyr 


Gly 


Asp 


Gly 








280 


Val 


Val 


Thr Gly 






295 




Ala 


He 


Gly His 




310 






Leu 


Asp 


Ser 


Asp 


325 








Ser 


Val 


Pro 


Gly 


Arg 


Gin 


Ala 


He 








360 


Ala 


Glu 


His 


Tyr 



Arg 

— * 


Gin 


Ile 


Ala 


Leu 


Val 


Leu 


Ser 








60 


Val 


Ala 


Thr 


Pro 






75 




Leu 


He 


Thr 


Val 




90 






Phe 


Gly 


He 


Ala 


105 








Gly 


Ser 


Asp 


Lys 




10 






Gin 


Asp 

mm. 


Leu 


Lys 

mm 


25 








Gly 


Glu 


His 


Asp 


Asn 


Gly 


Leu 


Glu 








60 


Pro 


Ala 


Ala 


His 






75 




Pro 


Leu 


Leu 


Phe 




90 






Gin 


Leu 


Thr 


Thr 


105 








Gly 

m* 


He 


Leu 


Gly 

mm 


Arg 


Phe 


Gly 

mm 


Thr 








140 


Ser 


Ser 


Lys 


Pro 






155 




Asp 


Ala 


Val 


He 




170 






Val 


Gly 


Ser 


Gly 


185 








Ala 


Cys 


Ala 


Val 


Leu 


Ala 


Val 


He 








220 


Leu 


Thr 


Lys 


Tyr 

m% 






235 




Phe 


Arg 


Ala 


Ser 




n r A 

250 






He 


Asp 


Val 


He 


265 








Glu 


Arg 


Asp 

**• 


Val 


Asp 


Val 


Ser 


Asp 








300 


Glu 


Pro 


Ala 


Thr 






315 




Gly 


Tyr 


Val 


Val 




330 






Val 


Phe 


Ala 


Ala 


345 








Thr 


Ala 


Ala 


Gly 


Leu 


Gin 


Glu 


He 
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Lys 


Ala 


Ala 


Thr 


45 








Ser 


Leu 


Thr 


Leu 


Leu 


Leu 


Val 


He 








80 


Ala 


Leu 


Leu 


He 






95 




Ala 


He 


Thr 


Val 




110 






Leu 


Asp 


Ser 


Ala 






15 




Asp 


Arg 


Ala 


Gin 




30 






Arg 

mm* 


Asp 

mm 


Arg 

•mm* 


Thr 


45 








Thr 


His 


Asn 


Thr 


Thr 


Ala 


Ala 


He 








80 


Glu 


Gly 


Trp 


Met 






95 




Thr 


Thr 


Asp 


Val 




mm mm J-m 

110 






Val 


Glu 


Leu 


Thr 


125 








Thr 


He 


Phe 


Thr 


Phe 


Lys 


Leu 


Phe 








160 


Leu 


Ala 


Thr 


Gly 






175 




Glu 


Gly 


Ser 


Gly 




190 






Cys 


Asp 

mm 


Gly 


Ala 


205 








Gly 

mm 


Gly 

•*> 


Gly 

■mm 


Asp 

mm* 


Gly 

mi 


Ser 


Lys 

mm 


Val 








240 


Lys 


He 


Met 


Gin 






255 




Trp 


Asn 


Ser 


Ser 




270 






Leu 


Gly 


Gly 


Leu 


285 








Leu 


Lys 


Val 


Ser 


Lys 

mm 


Phe 


Leu 


Asp 








320 


Thr 


Lys 


Pro 


Gly 

mm 






335 




Gly 

mm- 


Asp 


Val 


Gin 




350 






Thr 


Gly 


Cys 


Met 


365 








Gly 


Ser 


Gin 


Gin 



370 
Gly Lys 
385 



375 



380 



Ser Asp 



<210> 27 
<211> 4545 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimeric: Arabidopsis thioredoxin- reductase and oleosin gene derived 
from arabidopsis thaliana fused with phaseolin promotor and phaseolin 
terminator derived from Phaseolus vulgaris . 



<221> 
<222> 

<221> 
<222> 



CDS 
(1555) 

CDS 
(3147) 



(2906) 



(3315) 



<400> 27 

ctgcaggaat 

tggtttttta 

ttacttgtta 

tatccctaca 

ccgtctatct 

agcgttggta 

caatataaac 

ttatcaaata 

aatttaactc 

agccattttt 

aaatttcacc 

ataattccca 

cttctaaagt 

tattacttct 

aattgttgaa 

agtttaaagt 

tataagattt 

atgtaagtcc 

atgcatggat 

acaaaacgca 

catgtatgtc 

cccatctcaa 

tatatattca 

atgcgtgtca 

atacctataa 

actactctac 



tcattgtact 
cctctattta 
ctttaatttc 
aatttattat 
ttaatgtagt 
gaaagcataa 
aaattcttta 
tttttcaacc 
cataattttt 
ttctttgaat 
aaacaatcat 
tttgacacta 
aattttaata 
aaaaaattaa 
tttgtgacta 
aaatataagt 
atggtggact 
gtaactggaa 
gcttgcgcaa 
atcacacaac 
taaatgccat 
cccacacaca 
ttctcttccg 
tcccatgccc 
atacctctaa 
tactataata 



cccagtatca 
aaggggtttt 
tcataatctt 
ttgttaaaca 
ctaacatttt 
tgatttattc 
ccttaagaag 
acgtaaatct 
ttattcgact 
aaaaaaatcc 
ttgtggtatt 
cggaagtaac 
atagttacta 
ttagatataa 
ttgatttatt 
aatgtagtag 
aattttcata 
ttactgtggg 
gaaaaagaca 
caactcaaat 
gcaaagcaac 
aacacattgc 
ccacctcaat 
aaatctccat 
tatcactcac 
ccccaaccca 



ttatagtgaa 
ccacctaaaa 
tggttgaaat 
ttttcaaacc 
catattgaaa 
ttattcttct 
gatttcccat 
cataataata 
gatcttaaag 
aattatcatt 
tctgaagcaa 
tgaagatctg 
tattcaagat 
ttaaaatatt 
attctactat 
agtgttagag 
tatttcttat 
ttgccatggc 
aagaacaaag 
tagtcactgg 
acgtgcttaa 
ctttttcttc 
ttcttcactt 
gcatgttcca 
ttctttcatc 
actcatattc 



agttttggct 
attctggtat 
tatcacgctt 
gcataaaatt 
tatataattt 
tcatataaat 
tttatatttt 
agttgtttca 
caacacccag 
gtattttttt 
gtcatgttat 
cttttacatg 
ttcatatatc 
acttttttaa 
gtttaaattg 
tgttacccta 
tgcttttacc 
actctgtggt 
aaaaaagaca 
ctgatcaaga 
catgcacttt 
atcatcacca 
caacacacgt 
accaccttct 
atccatccat 
aatactactc 



ctctcgccgg 60 
cattctcact 120 
ccgcacacga 180 
ttatgaagtc 240 
acttaatttt 300 
gtttaatata 360 
aaaaatatat 42 0 
aaagtaataa 480 
tgacacaact 540 
tatacaatga 600 
gcaaaattct 660 
cgagacacat 720 
aaatactcaa 780 
ttttaagttt 840 
ttttatagat 900 
aaccataaac 960 
ttttcttggt 1020 
cttttggttc 1080 
aaacagagag 114 0 
tcgccgcgtc 1200 
aaatggctca 1260 
caaccacctg 1320 
caacctgcat 1380 
ctcttatata 1440 
ccagagtact 1500 
tact atg 1557 
Met 
1 



aat 99t ctc 9 aa act cac aac aca a 99 ctc tgt ate gta gga agt ggc 
Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys lie Val Gly Ser Gly 

5 10 15 



1605 



cca gcg gca cac acg gcg gcg att tac gca get agg get gaa ctt aaa 
Pro Ala Ala His Thr Ala Ala lie Tyr Ala Ala Arg Ala Glu Leu Lys 
20 25 30 



1653 



cct ctt ctc ttc gaa gga tgg atg get aac gac ate get ccc ggt ggt 
Pro Leu Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly Gly 
35 40 45 



1701 



caa eta aca ace ace ace gac gtc gag aat ttc ccc gga ttt cca gaa 
Gin Leu Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro Glu 
50 55 60 65 



1749 
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ggt att etc gga gta gag etc act gac aaa ttc cgt aaa caa teg gag 1797 
Gly lie Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser Glu 

70 75 80 

cga ttc ggt act acg ata ttt aca gag acg gtg acg aaa gtc gat ttc 184 5 
Arg Phe Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp Phe 

85 90 95 

tct teg aaa ccg ttt aag eta ttc aca gat tea aaa gee att etc get 1893 
Ser Ser Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala lie Leu Ala 
100 105 110 

gac get gtg att etc get act gga get gtg get aag egg ctt age ttc 1941 
Asp Ala Val lie Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser Phe 
115 120 125 

gtt gga tct ggt gaa ggt tct gga ggt ttc tgg aac cgt gga ate tec 1989 
Val Gly Ser Gly Glu Gly Ser Gly Gly Phe Trp Asn Arg Gly lie Ser 
130 135 140 145 

get tgt get gtt tgc gac gga get get ccg ata ttc cgt aac aaa cct 2037 
Ala Cys Ala Val Cys Asp Gly Ala Ala Pro lie Phe Arg Asn Lys Pro 

150 155 160 

ctt gcg gtg ate ggt gga ggc gat tea gca atg gaa gaa gca aac ttt 2085 
Leu Ala Val lie Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn Phe 

165 170 175 

ctt aca aaa tat gga tct aaa gtg tat ata ate cat agg aga gat get 2133 
Leu Thr Lys Tyr Gly Ser Lys Val Tyr lie lie His Arg Arg Asp Ala 
180 " 185 190 

ttt aga gcg tct aag att atg cag cag cga get ttg tct aat cct aag 2181 
Phe Arg Ala Ser Lys lie Met Gin Gin Arg Ala Leu Ser Asn Pro Lys 
195 200 205 

att gat gtg att tgg aac teg tct gtt gtg gaa get tat gga gat gga 222 9 
lie Asp Val lie Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp Gly 
210 " 215 220 225 

gaa aga gat gtg ctt gga gga ttg aaa gtg aag aat gtg gtt ace gga 2277 
Glu Arg Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr Gly 

230 235 240 

gat gtt tct gat tta aaa gtt tct gga ttg ttc ttt get att ggt cat 2325 
Asp Val Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala lie Gly His 

245 250 255 

gag cca get acc aag ttt ttg gat ggt ggt gtt gag tta gat teg gat 2373 
Glu Pro Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser Asp 
260 265 270 

ggt tat gtt gtc acg aag cct ggt act aca cag act age gtt ccc gga 2421 
Gly Tyr Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro Gly 
275 280 285 

gtt ttc get gcg ggt gat gtt cag gat aag aag tat agg caa gee ate 2469 
Val Phe Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala lie 
290 295 300 305 

act get gca gga act ggg tgc atg gca get ttg gat gca gag cat tac 2517 
Thr Ala Ala Gly Thr Gly Cys Met Ala Ala Leu Asp Ala Glu His Tyr 

310 315 320 

tta caa gag att gga tct cag caa ggt aag agt gat atg gcg gat aca 2565 
Leu Gin Glu He Gly Ser Gin Gin Gly Lys Ser Asp Met Ala Asp Thr 

325 330 335 
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get aga gga acc cat cac gat ate ate ggc aga gac cag tac ccg atg 2613 
Ala Arg Gly Thr His His Asp He He Gly Arg Asp Gin Tyr Pro Met 
340 345 350 

atg ggc cga gac cga gac cag tac cag atg tec gga cga gga tct gac 2661 
Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser Gly Arg Gly Ser Asp 
355 " 360 365 



tac tec aag tct agg cag att get aaa get gca act get gtc aca get 
Tyr Ser Lys Ser Arg Gin He Ala Lys Ala Ala Thr Ala Val Thr Ala 
370 375 380 385 



2709 



ggt ggt tec etc ctt gtt etc tec age ctt acc ctt gtt gga act gtc 2757 
Gly Gly Ser Leu Leu Val Leu Ser Ser Leu Thr Leu Val Gly Thr Val 

390 395 400 



ata get ttg act gtt gca aca cct ctg etc gtt ate ttc age cca ate 
He Ala Leu Thr Val Ala Thr Pro Leu Leu Val He Phe Ser Pro He 

405 410 415 

ctt gtc ccg get etc ate aca gtt gca etc etc ate acc ggt ttt ctt 
Leu Val Pro Ala Leu He Thr Val Ala Leu Leu He Thr Gly Phe Leu 
420 425 430 

tec tct gga ggg ttt ggc att gee get ata acc gtt ttc tct tgg att 
Ser Ser Gly Gly Phe Gly He Ala Ala He Thr Val Phe Ser Trp He 
435 440 445 



2805 



2853 



2901 



tac aa gtaagcacac atttatcatc ttacttcata attttgtgca atatgtgcat 2956 

Tyr Lys 

450 

gcatgtgttg agecagtage tttggatcaa tttttttggt cgaataacaa atgtaacaat 3016 
aagaaattgc aaattctagg gaacatttgg ttaactaaat acgaaatttg acctagctag 3076 
cttgaatgtg tctgtgtata tcatctatat aggtaaaatg cttggtatga tacctattga 3136 
ttgtgaatag g tac gca acg gga gag cac cca cag gga tea gac aag ttg 3186 

Tyr Ala Thr Gly Glu His Pro Gin Gly Ser Asp Lys Leu 

455 460 

gac agt gca agg atg aag ttg gga age aaa get cag gat ctg aaa gac 3234 
Asp Ser Ala Arg Met Lys Leu Gly Ser Lys Ala Gin Asp Leu Lys Asp 
465 470 475 480 

aga get cag tac tac gga cag caa cat act ggt ggg gaa cat gac cgt 32 82 
Arg Ala Gin Tyr Tyr Gly Gin Gin His Thr Gly Gly Glu His Asp Arg 

485 490 495 

gac cgt act cgt ggt ggc cag cac act act taa gcttaataag tatgaactaa 3335 
Asp Arg Thr Arg Gly Gly Gin His Thr Thr * 

500 505 

aatgcatgta ggtgtaagag ctcatggaga gcatggaata ttgtatccga ccatgtaaca 3395 
gtataataac tgagctccat ctcacttctt ctatgaataa acaaaggatg ttatgatata 3455 
ttaacactct atetatgeae cttattgttc tatgataaat ttcctcttat tattataaat 3515 
catctgaatc gtgaeggett atggaatgct tcaaatagta caaaaacaaa tgtgtactat 3575 
aagactttct aaacaattct aactttagca ttgtgaacga gacataagtg ttaagaagac 3635 
ataacaatta taatggaaga agtttgtctc catttatata ttatatatta cccacttatg 3695 
tattatatta ggatgttaag gagacataac aattataaag agagaagttt gtatccattt 3755 
atatattata tactacccat ttatatatta tacttatcca cttatttaat gtctttataa 3815 
ggtttgatcc atgatatttc taatatttta gttgatatgt atatgaaagg gtactatttg 3 875 
aactctctta ctctgtataa aggttggatc atccttaaag tgggtctatt taattttatt 3935 
gcttcttaca gataaaaaaa aaattatgag ttggtttgat aaaatattga aggatttaaa 3995 
ataataataa ataataaata acatataata tatgtatata aatttattat aatataacat 4055 
ttatctataa aaaagtaaat attgtcataa atctatacaa tegtttagee ttgctggacg 4115 
actctcaatt atttaaacga gagtaaacat atttgacttt ttggttattt aacaaattat 4175 
tatttaacac tatatgaaat tttttttttt tateggcaag gaaataaaat taaattagga 4235 
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gggacaatgg tgtgtcccaa tccttataca accaacttcc acaggaaggt caggtcgggg 42 95 
acaacaaaaa aacaggcaag ggaaattttt taatttgggt tgtcttgttt gctgcataat 4355 
ttatgcagta aaacactaca cataaccctt ttagcagtag agcaatggtt gaccgtgtgc 4415 
ttagcttctt ttattttatt tttttatcag caaagaataa ataaaataaa atgagacact 4475 
tcagggatgt ttcaaccctt atacaaaacc ccaaaaacaa gtttcctagc accctaccaa 4535 
ctaaggtacc 4 545 



<210> 28 
<211> 451 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Arabidopsis thaliana 



<400> 28 




Met 


Asn 


Glv 


Leu 


1 








Gly 


Pro 


Ala 


Ala 








20 


Lys 


Pro 


Leu 


Leu 






35 




Gly Gin 


Leu 


Thr 




50 






Glu Gly 


He 


Leu 


65 








Glu 


Arg 


Phe 


Gly 


Phe 


Ser 


Ser 


Lys 








100 


Ala 


Asp 


Ala 


Val 






115 




Phe 


Val 


Gly 


Ser 




130 






Ser 


Ala 


Cys 


Ala 


145 








Pro 


Leu 


Ala 


Val 


Phe 


Leu 


Thr 


Lys 








180 


Ala 


Phe 


Arg 


Ala 






195 




Lys 


He 


Asp 


Val 




210 






Gly 


Glu 


Arg 


Asp 


225 








Gly Asp 


Val 


Ser 


His 


Glu 


Pro 


Ala 








260 


Asp 


Gly 


Tyr 


Val 






275 




Gly Val 


Phe 


Ala 




290 






He 


Thr 


Ala 


Ala 


305 








Tyr 


Leu 


Gin 


Glu 


Thr 


Ala 


Arg 


Gly 








340 


Met 


Met 


Gly 


Arg 






355 




Asp 


Tyr 


Ser 


Lys 




370 






Ala 


Gly 


Gly 


Ser 


385 








Val 


He 


Ala 


Leu 



Glu 


Thr 


_ _ « 

His 


Asn 


5 








His 


Thr 


Ala 


Ala 


Phe 


Glu 


Gly 


Trp 








40 


Thr 


Thr 


Thr 


Asp 






55 




Gly 


Val 


. . . B 

Glu 


Leu 




70 






Thr 


Thr 


He 


Phe 


85 








Pro 


Phe 


Lvs 


Leu 


lie 


Leu 


Ala 


Thr 








120 


Gly 


Glu 


Gly 


Ser 






135 




Val 


Cys 


Asp 


Gly 




150 






He 


Gly 


Gly 


Gly 


165 








Tvr 


Glv 


Ser 


Lvs 


Ser 


Lys 


He 


Met 






200 


He 


Trp 


Asn 


Ser 






215 




Val 


Leu 


Gly 


Gly 




230 






Asp 


Leu 


Lys 


Val 


245 








Thr 


Lys 


Phe 


Leu 


Val 


Thr 


Lys 


Pro 








280 


Ala 


Gly 


Asp 


Val 






295 




Gly 


Thr 


Gly 


Cys 




310 






He 


Gly 


Ser 


Gin 


325 








Thr 


His 


His 


Asp 


Asp 


Arg 


Asp 


Gin 








360 


Ser 


Arg 


Gin 


He 






375 




Leu 


Leu 


Val 


Leu 




390 






Thr 


Val 


Ala 


Thr 



Thr 


Arg 


Leu 


Cys 




10 






He 


Tyr 


Ala 


Ala 


25 








Met 


Ala 


Asn 




Val 


Glu 


Asn 


Phe 








60 


Thr 


Asp 


Lys 


Phe 






75 




Thr 


Glu 


Thr 


Val 




90 






Phe 


Thr 


Asp 


Ser 


105 








Glv 


Ala 


Val 


Ala 


Gly 


Gly 


Phe 


Trp 








140 


Ala 


Ala 


Pro 


He 






155 




Asp 


Ser 


Ala 


Met 




170 






Val 


Tyr 


He 


He 


185 








Gin 


Gin 




Ala 


Ser 


Val 


Val 


Glu 








220 


Leu 


Lys 


Val 


Lys 






235 




Ser 


Gly 


Leu 


Phe 




250 






Asp 


Gly 


Gly 


Val 


265 








Gly 


Thr 


Thr 


Gin 


Gin 


Asp 


Lys 


Lys 








300 


Met 


Ala 


Ala 


Leu 






315 




Gin 


Gly 


Lys 


Ser 




330 






He 


He 


Gly 


Arg 


345 








Tyr 


Gin 


Met 


Ser 


Ala 


Lys 


Ala 


Ala 








380 


Ser 


Ser 


Leu 


Thr 






395 




Pro 


Leu 


Leu 


Val 



He 


Val 


Gly 


Ser 






15 




Arg 


Ala 


Glu 


Leu 




30 






lie 


Ala 


Pro 


Gly 


45 








Pro 


Gly 


Phe 


Pro 


Arg 


Lys 


Gin 


Ser 








80 


Thr 


Lys 


Val 


Asp 






95 




Lys 


Ala 


lie 


Leu 


110 






Lys 


Arg 


Leu 


Ser 


125 








Asn 


Arg 


Gly 


lie 


Phe 


Arg 


Asn 


Lys 








160 


Glu 


Glu 


Ala 


Asn 






175 




His 


Arg 


Arg 


Asp 




190 






Leu 


Ser 


Asn 


Pro 


205 








Ala 


x y x. 


Glv 


Asn 


Asn 


Val 


Val 


Thr 








240 


Phe 


Ala 


He 


Gly 






255 




Glu 


Leu 


Asp 


Ser 




270 






Thr 


Ser 


Val 


Pro 


285 








Tyr 


Arg 


Gin 


Ala 


Asp 


Ala 


Glu 


His 








320 


Asp 


Met 


Ala 


Asp 






335 




Asp 


Gin 


Tyr 


Pro 




350 






Gly 


Arg 


Gly 


Ser 


365 








Thr 


Ala 


Val 


Thr 


Leu 


Val 


Gly 


Thr 








400 


He 


Phe 


Ser 


Pro 
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lie Leu Val Pro 

420 

Leu Ser Ser Gly 
435 

lie Tyr Lys 
450 



405 

Ala Leu lie Thr 

Gly Phe Gly He 

440 



410 

Val Ala Leu Leu 
425 

Ala Ala He Thr 



415 

He Thr Gly Phe 
430 

Val Phe Ser Trp 
445 



<210> 29 
<211> 55 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Arabidopsis thaliana 
<400> 29 

Tyr Ala Thr Gly Glu His Pro Gin Gly Ser Asp Lys Leu Asp Ser Ala 

15 10 15 

Arg Met Lys Leu Gly Ser Lys Ala Gin Asp Leu Lys Asp Arg Ala Gin 

20 * 25 30 

Tyr Tyr Gly Gin Gin His Thr Gly Gly Glu His Asp Arg Asp Arg Thr 

35 40 ' 45 

Arg Gly Gly Gin- His Thr Thr 
50 55 



<210> 30 
<211> 4922 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1555) . . . (1907) 
<221> CDS 

<222> (2148) . . . (3690) 

<223> Chimeric: Arabidopsis oleosin gene derived from arabidopsis thaliana 
fused to Mlep thioredoxin- reductase and thioredoxin gene derived from 
Mycobacterium leprae fused with with the phaseolin promoter and phaseolin 
terminator derived from Phaseolus vulgaris 



<400> 30 

ctgcaggaat 

tggtttttta 

ttacttgtta 

tatccctaca 

ccgtctatct 

agcgttggta 

caatataaac 

ttatcaaata 

aatttaactc 

agecattttt 

aaatttcacc 

ataattccca 

cttctaaagt 

tattacttct 

aattgttgaa 

agtttaaagt 

tataagattt 

atgtaagtcc 

atgcatggat 

acaaaacgea 



tcattgtact 
cctctattta 
ctttaatttc 
aatttattat 
ttaatgtagt 
gaaagcataa 
aaattcttta 
tttttcaacc 
cataattttt 
ttctttgaat 
aaacaatcat 
tttgacacta 
aattttaata 
aaaaaattaa 
tttgtgacta 
aaatataagt 
atggtggact 
gtaactggaa 
gettgegcaa 
atcacacaac 



cccagtatca 
aaggggtttt 
tcataatctt 
ttgttaaaca 
ctaacatttt 
tgatttattc 
cc ttaagaag 
aegtaaatet 
ttattcgact 
aaaaaaatcc 
ttgtggtatt 
eggaagtaac 
atagttacta 
ttagatataa 
ttgatttatt 
aatgtagtag 
aattttcata 
ttactgtggg 
gaaaaagaca 
caactcaaat 



ttatagtgaa 
ccacctaaaa 
tggttgaaat 
ttttcaaacc 
catattgaaa 
ttattcttct 
gatttcccat 
cataataata 
gatcttaaag 
aattatcatt 
tctgaagcaa 
tgaagatctg 
tattcaagat 
ttaaaatatt 
attctactat 
agtgttagag 
tatttcttat 
ttgccatggc 
aagaacaaag 
tagtcactgg 



agttttggct 
attctggtat 
tatcacgett 
gcataaaatt 
tatataattt 
tcatataaat 
tttatatttt 
agttgtttca 
caacacccag 
gtattttttt 
gtcatgttat 
cttttacatg 
ttcatatatc 
acttttttaa 
gtttaaattg 
tgttacccta 
tgettttace 
actctgtggt 
aaaaaagaca 
ctgatcaaga 



ctctcgccgg 60 
cattctcact 120 
ccgcacacga 180 
ttatgaagtc 240 
acttaatttt 300 
gtttaatata 360 
aaaaatatat 420 
aaagtaataa 480 
tgacacaact 540 
tatacaatga 600 
gcaaaattct 660 
cgagacacat 720 
aaatactcaa 780 
ttttaagttt 840 
ttttatagat 900 
aaccataaac 960 
ttttcttggt 1020 
cttttggttc 1080 
aaacagagag 1140 
tcgccgcgtc 1200 



26 



catgtatgtc taaatgccat gcaaagcaac 
cccatctcaa cccacacaca aacacattgc 
tatatattca ttctcttccg ccacctcaat 
atgcgtgtca tcccatgccc aaatctccat 
atacctataa atacctctaa tatcactcac 
actactctac tactataata ccccaaccca 



acgtgcttaa catgcacttt aaatggctca 1260 
ctttttcttc atcatcacca caaccacctg 1320 
ttcttcactt caacacacgt caacctgcat 1380 
gcatgttcca accaccttct ctcttatata 1440 
ttctttcatc atccatccat ccagagtact 1500 
actcatattc aatactactc tact atg 1557 

Met 



gcg gat aca get aga gga acc cat cac gat ate ate ggc aga gac cag 1605 
Ala Asp Thr Ala Arg Gly Thr His His Asp lie lie Gly Arg Asp Gin 

5 10 15 

tac ccg atg atg ggc cga gac cga gac cag tac cag atg tec gga cga 1653 
Tyr Pro Met Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser Gly Arg 
20 ~ 25 3Q 

gga tct gac tac tec aag tct agg cag att get aaa get gca act get 1701 
Gly Ser Asp Tyr Ser Lys Ser Arg Gin lie Ala Lys Ala Ala Thr Ala 
35 " 40 45 

gtc aca get ggt ggt tec etc ctt gtt etc tec age ctt acc ctt gtt 1749 
Val Thr Ala Gly Gly Ser Leu Leu Val Leu Ser Ser Leu Thr Leu Val 
50 55 60 65 

gga act gtc ata get ttg act gtt gca aca cct ctg etc gtt ate ttc 1797 
Gly Thr Val lie Ala Leu Thr Val Ala Thr Pro Leu Leu Val lie Phe 

70 75 80 

age cca ate ctt gtc ccg get etc ate aca gtt gca etc etc ate acc 1845 
Ser Pro lie Leu Val Pro Ala Leu lie Thr Val Ala Leu Leu lie Thr 

85 90 95 

ggt ttt ctt tec tct gga ggg ttt ggc att gee get ata acc gtt ttc 1893 
Gly Phe Leu Ser Ser Gly Gly Phe Gly lie Ala Ala lie Thr Val Phe 
100 " 105 110 

tct tgg att tac aa gtaagcacac atttatcatc ttacttcata attttgtgca 1947 
Ser Trp lie Tyr Lys 
115 

atatgtgcat gcatgtgttg agecagtage tttggatcaa tttttttggt cgaataacaa 2007 
atgtaacaat aagaaattgc aaattctagg gaacatttgg ttaactaaat acgaaatttg 2067 
acctagctag cttgaatgtg tctgtgtata tcatctatat aggtaaaatg cttggtatga 2127 
tacctattga ttgtgaatag g tac gca acg gga gag cac cca cag gga tea 2178 

Tyr Ala Thr Gly Glu His Pro Gin Gly Ser 
120 125 

gac aag ttg gac agt gca agg atg aag ttg gga age aaa get cag gat 2226 
Asp Lys Leu Asp Ser Ala Arg Met Lys Leu Gly Ser Lys Ala Gin Asp 
13 0 135 140 

ctg aaa gac aga get cag tac tac gga cag caa cat act ggt ggg gaa 2274 
Leu Lys Asp Arg Ala Gin Tyr Tyr Gly Gin Gin His Thr Gly Gly Glu 
145 150 155 160 

cat gac cgt gac cgt act cgt ggt ggc cag cac act acc atg aac acc 2322 
His Asp Arg Asp Arg Thr Arg Gly Gly Gin His Thr Thr Met Asn Thr 

165 170 175 

act cct tct gcg cat gag acg ata cac gaa gtg ate gtt att ggc tec 2370 
Thr Pro Ser Ala His Glu Thr lie His Glu Val lie Val lie Gly Ser 

180 185 190 

ggt cca gca ggc tac act get gee ctg tac gee get cgt gca cag eta 2418 
Gly Pro Ala Gly Tyr Thr Ala Ala Leu Tyr Ala Ala Arg Ala Gin Leu 
195 ' " 200 205 
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aca ccg ctg gta ttt gag ggt acc tea ttc ggc ggc gcg ctg atg acc 2466 
Thr Pro Leu Val Phe Glu Gly Thr Ser Phe Gly Gly Ala Leu Met Thr 
210 215 220 

acc acc gag gtg gaa aac tac cca ggt ttt cgc aac ggc ata acc ggc 2514 
Thr Thr Glu Val Glu Asn Tyr Pro Gly Phe Arg Asn Gly lie Thr Gly 
225 230 235 240 

ccg gag ttg atg gac gat atg cgt gaa cag gca ctg cga ttc ggc gcg 2562 
Pro Glu Leu Met Asp Asp Met Arg Glu Gin Ala Leu Arg Phe Gly Ala 

245 250 255 

gaa ctg egg acc gaa gac gtc gag teg gta tea ttg cgt ggc ccg ate 2610 
Glu Leu Arg Thr Glu Asp Val Glu Ser Val Ser Leu Arg Gly Pro lie 

260 265 270 

aaa teg gtc gtc acc get gaa gga cag act tat cag gee cga gee gtc 2658 
Lys Ser Val Val Thr Ala Glu Gly Gin Thr Tyr Gin Ala Arg Ala Val 
275 280 285 

ate etc gec atg ggt acc tec gtg cgt tat eta cag ate ccc ggc gag 2706 
He Leu Ala Met Gly Thr Ser Val Arg Tyr Leu Gin He Pro Gly Glu 
290 295 300 

caa gaa ttg eta gga cgt ggc gtg agt gca tgc gcg acc tgc gac ggg 2 754 
Gin Glu Leu Leu Gly Arg Gly Val Ser Ala Cys Ala Thr Cys Asp Gly 
305 310 315 320 

tec ttt ttc cgc ggc caa gac att gee gtc att ggc ggt gga gac tea 2 802 
Ser Phe Phe Arg Gly Gin Asp He Ala Val He Gly Gly Gly Asp Ser 

325 330 335 



gcg atg gag gaa gee etc ttt ttg acc egg ttc gee cgc age gtc acg 
Ala Met Glu Glu Ala Leu Phe Leu Thr Arg Phe Ala Arg Ser Val Thr 

340 345 350 

etc gtg cac cgc cgc gac gaa ttc cga get tct aag ate atg etc ggt 
Leu Val His Arg Arg Asp Glu Phe Arg Ala Ser Lys He Met Leu Gly 
355 360 365 

cgc gee cgt aac aat gac aag ate aaa ttc ate acc aac cac acc gtg 
Arg Ala Arg Asn Asn Asp Lys He Lys Phe He Thr Asn His Thr Val 
370 " 375 380 



acc aca acg gga gag gaa acc acg eta gta gtg acc ggg gtt ttt gtt 

Thr Thr Thr Gly Glu Glu Thr Thr Leu Val Val Thr Gly Val Phe Val 

405 410 415 

gca att ggc cat gaa cca cgt tec age ctg gtg age gat gtc gtc gac 

Ala He Gly His Glu Pro Arg Ser Ser Leu Val Ser Asp Val Val Asp 

420 425 430 



2850 



2898 



2946 



gtc gcg gtg aac ggg tat aca aca gtg acc gga ttg egg ttg cgt aac 2 994 
Val Ala Val Asn Gly Tyr Thr Thr Val Thr Gly Leu Arg Leu Arg Asn 
385 390 395 400 



3042 



3090 



ata gac ccg gat ggc tac gtc ctg gtg aaa gga cgt acg acg agt aca 313 8 
He Asp Pro Asp Gly Tyr Val Leu Val Lys Gly Arg Thr Thr Ser Thr 
435 440 445 

teg atg gac ggc gtt ttt gcg gee ggc gac ctg gta gat cgc acc tac 3186 
Ser Met Asp Gly Val Phe Ala Ala Gly Asp Leu Val Asp Arg Thr Tyr 
450 " 455 460 

egg cag gcg ate act gee gca ggt agt ggc tgt gee gee gee ate gac 3234 
Arg Gin Ala He Thr Ala Ala Gly Ser Gly Cys Ala Ala Ala He Asp 
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465 



470 



475 



480 



gcc gaa cgt tgg ttg gcg gag cat gcc ggg tea aaa get aac gaa aca 3282 
Ala Glu Arg Trp Leu Ala Glu His Ala Gly Ser Lys Ala Asn Glu Thr 

485 490 495 

aca gag gaa act gga gac gtt gac agt acc gac aca ace gat tgg age 3330 
Thr Glu Glu Thr Gly Asp Val Asp Ser Thr Asp Thr Thr Asp Trp Ser 

500 505 510 

act gcg atg act gac gcc aag aac gcc ggg gtc aca ata gaa gtg acc 3378 
Thr Ala Met Thr Asp Ala Lys Asn Ala Gly Val Thr lie Glu Val Thr 
515 520 525 

gat get tec ttt ttc gca gac gtc tta tec agt aat aag cct gtg tta 3426 
Asp Ala Ser Phe Phe Ala Asp Val Leu Ser Ser Asn Lys Pro Val Leu 
530 535 540 

gtt gat ttt tgg gca aca tgg tgt gga ccc tgc aag atg gta gcg ccg 3474 
Val Asp Phe Trp Ala Thr Trp Cys Gly Pro Cys Lys Met Val Ala Pro 
545 550 555 560 

gta etc gaa gag ate gcg tec gaa caa cga aac cag etc act gtc gcc 3522 
Val Leu Glu Glu lie Ala Ser Glu Gin Arg Asn Gin Leu Thr Val Ala 

565 570 575 

aag tta gat gta gac acc aac ccg gaa atg gca cgc gag ttc cag gtc 3570 
Lys Leu Asp Val Asp Thr Asn Pro Glu Met Ala Arg Glu Phe Gin Val 

580 585 ~ 590 

gtg teg ata ccc aca atg att ctg ttc cag ggt ggc caa cca gta aaa 3 618 
Val Ser lie Pro Thr Met lie Leu Phe Gin Gly Gly Gin Pro Val Lys 
595 600 605 

cgc ate gtt ggc get aag ggc aaa gca gcg tta eta cgt gac ctt tec 3666 
Arg lie Val Gly Ala Lys Gly Lys Ala Ala Leu Leu Arg Asp Leu Ser 
610 ' " 615 620 

gac gtg gta cct aac etc aat taa gctttaaata agtatgaact aaaatgcatg 3720 
Asp Val Val Pro Asn Leu Asn * 
625 630 

taggtgtaag agctcatgga gagcatggaa tattgtatcc gaccatgtaa cagtataata 3 780 
actgagctcc atctcacttc ttctatgaat aaacaaagga tgttatgata tattaacact 3840 
etatctatge accttattgt tctatgataa atttcctctt attattataa atcatctgaa 3900 
tegtgaegge ttatggaatg cttcaaatag tacaaaaaca aatgtgtact ataagacttt 3 960 
ctaaacaatt ctaactttag cattgtgaac gagacataag tgttaagaag acataacaat 4020 
tataatggaa gaagtttgtc tccatttata tattatatat tacccactta tgtattatat 4080 
taggatgtta aggagacata acaattataa agagagaagt ttgtatccat ttatatatta 4140 
tatactaccc atttatatat tatacttatc cacttattta atgtctttat aaggtttgat 4200 
ccatgatatt tctaatattt tagttgatat gtatatgaaa gggtactatt tgaactctct 4260 
tactctgtat aaaggttgga tcatccttaa agtgggtcta tttaatttta ttgettctta 4320 
cagataaaaa aaaaattatg agttggtttg ataaaatatt gaaggattta aaataataat 43 80 
aaataataaa taacatataa tatatgtata taaatttatt ataatataac atttatctat 4440 
aaaaaagtaa atattgtcat aaatctatac aatcgtttag ccttgctgga cgactctcaa 4500 
ttatttaaac gagagtaaac atatttgact ttttggttat ttaacaaatt attatttaac 4560 
actatatgaa attttttttt tttateggea aggaaataaa attaaattag gagggacaat 462 0 
ggtgtgtccc aatccttata caaccaactt ccacaggaag gtcaggtegg ggacaacaaa 4680 
aaaacaggca agggaaattt tttaatttgg gttgtcttgt ttgetgeata atttatgeag 4740 
taaaacacta cacataaccc ttttagcagt agagcaatgg ttgaccgtgt gcttagcttc 4800 
ttttatttta tttttttatc agcaaagaat aaataaaata aaatgagaca cttcagggat 4860 
gtttcaaccc ttatacaaaa ccccaaaaac aagtttccta gcaccctacc aactaaggta 4920 
cc 4922 

<210> 31 
<211> 118 
<212> PRT 
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<213> Mycobacterium leprae 



<400> 31 




Met 


Ala 


ASp 


Tnr 


i 








ijin 




Urn 


i v ie c 






Z U 


Arg 


Gly 


Ser 


Asp 










Ala 


val 


i nr 


A±a 




bU 






Val 


Gly 


Thr 


Val 


65 








Phe 


Ser 


Pro 


He 


Thr 


Gly 


Phe 


Leu 








100 


Phe 


Ser 


Trp 


He 






115 





Ala Arg Gly Thr 
5 

Met Gly Arg Asp 

Tyr Ser Lys Ser 

40 

Gly Gly Ser Leu 
55 

He Ala Leu Thr 
70 

Leu Val Pro Ala 
85 

Ser Ser Gly Gly 
Tyr Lys 



His His Asp He 
10 

Arg Asp Gin Tyr 
25 

Arg Gin He Ala 

Leu Val Leu Ser 

60 

Val Ala Thr Pro 
75 

Leu He Thr Val 
90 

Phe Gly He Ala 
105 



He Gly Arg Asp 
15 

Gin Met Ser Gly 
30 

Lys Ala Ala Thr 
45 

Ser Leu Thr Leu 

Leu Leu Val He 

80 

Ala Leu Leu He 
95 

Ala He Thr Val 
110 



<210> 32 

<211> 513 

<212> PRT 

<213> Mycobacterium leprae 



<400> 32 
Tyr Ala Thr Gly 
1 

Arg Met Lys Leu 

20 

Tyr Tyr Gly Gin 
35 

Arg Gly Gly Gin 
50 

Thr He His Glu 
65 

Ala Ala Leu Tyr 

Gly Thr Ser Phe 

100 

Tyr Pro Gly Phe 
115 

Met Arg Glu Gin 
130 

Val Glu Ser Val 
145 

Glu Gly Gin Thr 

Ser Val Arg Tyr 

180 

Gly Val Ser Ala 
195 

Asp He Ala Val 
210 

Phe Leu Thr Arg 
225 

Glu Phe Arg Ala 

Lys He Lys Phe 

260 

Thr Thr Val Thr 
275 

Thr Thr Leu Val 
290 

Arg Ser Ser Leu 
305 



Glu His Pro Gin 
5 

Gly Ser Lys Ala 

Gin His Thr Gly 

40 

His Thr Thr Met 
55 

Val He Val He 
70 

Ala Ala Arg Ala 
85 

Gly Gly Ala Leu 

Arg Asn Gly He 

120 

Ala Leu Arg Phe 
135 

Ser Leu Arg Gly 
150 

Tyr Gin Ala Arg 
165 

Leu Gin He Pro 

Cys Ala Thr Cys 

200 

He Gly Gly Gly 
215 

Phe Ala Arg Ser 
230 

Ser Lys He Met 
245 

He Thr Asn His 

Gly Leu Arg Leu 

280 

Val Thr Gly Val 
295 

Val Ser Asp Val 
310 



Gly Ser Asp Lys 
10 

Gin Asp Leu Lys 
25 

Gly Glu His Asp 

Asn Thr Thr Pro 

60 

Gly Ser Gly Pro 
75 

Gin Leu Thr Pro 
90 

Met Thr Thr Thr 
105 

Thr Gly Pro Glu 

Gly Ala Glu Leu 

140 

Pro He Lys Ser 
155 

Ala Val He Leu 
170 

Gly Glu Gin Glu 
185 

Asp Gly Ser Phe 

Asp Ser Ala Met 

220 

Val Thr Leu Val 
235 

Leu Gly Arg Ala 
250 

Thr Val Val Ala 
265 

Arg Asn Thr Thr 

Phe Val Ala He 

300 

Val Asp He Asp 
315 



Leu Asp Ser Ala 
15 

Asp Arg Ala Gin 
30 

Arg Asp Arg Thr 
45 

Ser Ala His Glu 

Ala Gly Tyr Thr 

80 

Leu Val Phe Glu 
95 

Glu Val Glu Asn 
110 

Leu Met Asp Asp 
125 

Arg Thr Glu Asp 

Val Val Thr Ala 

160 

Ala Met Gly Thr 
175 

Leu Leu Gly Arg 
190 

Phe Arg Gly Gin 
205 

Glu Glu Ala Leu 

His Arg Arg Asp 

240 

Arg Asn Asn Asp 
255 

Val Asn Gly Tyr 
270 

Thr Gly Glu Glu 
285 

Gly His Glu Pro 

Pro Asp Gly Tyr 

320 
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Val 


Leu 


Val 


Lys 


Ala 


Ala 


Gly 


Asp 








340 


Ala 


Gly 


Ser 


Gly 






355 




Glu 


His 


Ala 


Gly 




370 






Val 


Asp 


Ser 


Thr 


385 








Lys 


Asn 


Ala 


Gly 


Asp 


T T 1 

Val 


Leu 


Ser 








420 


Trp 


Cys 


Gly 


Pro 






435 




Ser 


Glu 


Gin 


Arq 




450 






Asn 


Pro 


Glu 


Met 


465 








lie 


Leu 


Phe 


Gin 


Gly 


Lys 


Ala 


Ala 








500 



Asn 



Gly 


Arg 


Thr 


Thr 


325 








Leu 


Val 


Asp 


Arg 


Cys 


Ala 


Ala 


Ala 






360 


Ser 


Lys 


Ala 


Asn 






375 




Asp 


Thr 


Thr 


Asp 




390 






Val 


Thr 


lie 


Glu 


405 








Ser 


Asn 


Lys 


Pro 


Cys 


Lys 


Met 


Val 








440 


Asn 


Gin 


Leu 


Thr 






455 




Ala 


Arg 


Glu 


Phe 




470 






Gly 


Gly 


Gin 


Pro 


485 








Leu 


Leu 


Arg 


Asp 



Ser 


Thr 


Ser 


Met 




330 






Thr 


Tyr 


Arg 


Gin 


345 








lie 


Asp 


Ala 


Glu 


Glu 


— — 

Thr 


Thr 


Glu 








380 


Trp 


Ser 


Thr 


Ala 






395 




Val 


Thr 


Asp 


Ala 




410 






Val 


Leu 


Val 


Asp 


425 








Ala 


Pro 


Val 


Leu 


Val 


Ala 


Lys 


Leu 








460 


Gin 


Val 


Val 


Ser 






475 




Val 


Lys 


Arg 


He 




490 






Leu 


Ser 


Asp 


Val 


505 









Asp 


Gly 


Val 


Phe 






335 




Ala 


He 


Thr 


Ala 




350 






Arg 


Trp 


Leu 


Ala 


365 








— _ t 

Glu 


Thr 


Gly 


Asp 


Met 


Thr 


Asp 


Ala 








400 


Ser 


Phe 


Phe 


Ala 






415 




Phe 


Trp 


Ala 


Thr 




430 






Glu 


Glu 


He 


Ala 


445 








Asp 


Val 


Asp 


Thr 


He 


Pro 


Thr 


Met 








480 


Val 


Gly 


Ala 


Lys 






495 




Val 


Pro 


Asn 


Leu 



510 



<210> 33 
<211> 4935 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (1554) . . . (1906) 
<221> CDS 

<222> (2147) . . . (3701) 



<223> Chimeric: Arabidopsis oleosin and thioredoxin- reductase genes and linker 
derived from Arabidopsis Thaliana fused with phased in promotor and terminator 
derived from Phaseolus Vulgaris . 

<400> 33 

ctgcaggaat tcattgtact cccagtatca ttatagtgaa agttttggct ctctcgccgg 60 
tggtttttta cctctattta aaggggtttt ccacctaaaa attctggtat cattctcact 120 
ttacttgtta ctttaatttc tcataatctt tggttgaaat tatcacgctt ccgcacacga 180 
tatccctaca aatttattat ttgttaaaca ttttcaaacc gcataaaatt ttatgaagtc 240 
ccgtctatct ttaatgtagt ctaacatttt catattgaaa tatataattt acttaatttt 3 00 
agcgttggta gaaagcataa agatttattc ttattcttct tcatataaat gtttaatata 360 
caatataaac aaattcttta ccttaagaag gatttcccat tttatatttt aaaaatatat 420 
ttatcaaata tttttcaacc acgtaaatct cataataata agttgtttca aaagtaataa 480 
aatttaactc cataattttt ttattcgact gatcttaaag caacacccag tgacacaact 540 
agccattttt ttctttgaat aaaaaaatcc aattatcatt gtattttttt tatacaatga 600 
aaatttcacc aaacaatcat ttgtggtatt tctgaagcaa gtcatgttat gcaaaattct 660 
ataattccca tttgacacta cggaagtaac tgaagatctg cttttacatg cgagacacat 72 0 
cttctaaagt aattttaata atagttacta tattcaagat ttcatatatc aaatactcaa 780 
tattacttct aaaaaattaa ttagatataa ttaaaatatt acttttttaa ttttaagttt 840 
aattgttgaa tttgtgacta ttgatttatt attctactat gtttaaattg ttttatagat 900 
agtttaaagt aaatataagt aatgtagtag agtgttagag tgttacccta aaccataaac 960 
tataacattt atggtggact aattttcata tatttcttat tgcttttacc ttttcttggt 1020 
atgtaagtcc gtaactagaa ttacagtggg ttgccatggc actctgtggt cttttggttc 1080 
atgcatgggt cttgcgcaag aaaaagacaa agaacaaaga aaaaagacaa aacagagaga 1140 
caaaacgcaa tcacacaacc aactcaaatt agtcactggc tgatcaagat cgccgcgtcc 12 00 
atgtatgtct aaatgccatg caaagcaaca cgtgcttaac atgcacttta aatggctcac 12 60 
ccatctcaac ccacacacaa acacattgcc tttttcttca tcatcaccac aaccacctgt 1320 
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atatattcat tctcttccgc cacctcaatt tcttcacttc aacacacgtc aacctgcata 13 80 
tgcgtgtcat cccatgccca aatctccatg catgttccaa ccaccttctc tcttatataa 1440 
tacctataaa tacctctaat atcactcact tctttcatca tccatccatc cagagtacta 1500 
ctactctact actataatac cccaacccaa ctcatattca atactactct act atg 1556 

Met 
1 

gcg gat aca get aga gga acc cat cac gat ate ate ggc aga gac cag 1604 
Ala Asp Thr Ala Arg Gly Thr His His Asp lie lie Gly Arg Asp Gin 
^5 10 15 

tac ccg atg atg ggc cga gac cga gac cag tac cag atg tec gga cga 1652 
Tyr Pro Met Met Gly Arg Asp Arg Asp Gin Tyr Gin Met Ser Gly Arg 
20 25 30 



gga tct gac tac tec aag tct agg cag att get aaa get gca act get 
Gly Ser Asp Tyr Ser Lys Ser Arg Gin lie Ala Lys Ala Ala Thr Ala 
35 40 45 

gtc aca get ggt ggt tec etc ctt gtt etc tec age ctt acc ctt gtt 
Val Thr Ala Gly Gly Ser Leu Leu Val Leu Ser Ser Leu Thr Leu Val 
50 ' 55 60 65 



1700 



1748 



gga act gtc ata get ttg act gtt gca aca cct ctg etc gtt ate ttc 1796 
Gly Thr Val lie Ala Leu Thr Val Ala Thr Pro Leu Leu Val lie Phe 

70 75 80 

age cca ate ctt gtc ccg get etc ate aca gtt gca etc etc ate acc 1844 
Ser Pro lie Leu Val Pro Ala Leu lie Thr Val Ala Leu Leu lie Thr 

85 90 95 

ggt ttt ctt tec tct gga ggg ttt ggc att gee get ata acc gtt ttc 1892 
Gly Phe Leu Ser Ser Gly Gly Phe Gly He Ala Ala He Thr Val Phe 
100 105 HO 

tct tgg att tac aa gtaagcacac atttatcatc ttacttcata attttgtgca 1946 
Ser Trp He Tyr Lys 
115 

atatgtgcat gcatgtgttg agecagtage tttggatcaa tttttttggt cgaataacaa 2006 
atgtaacaat aagaaattgc aaattctagg gaacatttgg ttaactaaat acgaaatttg 2066 
acctagctag cttgaatgtg tctgtgtata tcatctatat aggtaaaatg cttggtatga 2126 
tacctattga ttgtgaatag g tac gca acg gga gag cac cca cag gga tea 2177 

Tyr Ala Thr Gly Glu His Pro Gin Gly Ser 
120 125 

gac aag ttg gac agt gca agg atg aag ttg gga age aaa get cag gat 2225 
Asp Lys Leu Asp Ser Ala Arg Met Lys Leu Gly Ser Lys Ala Gin Asp 
130 " 135 140 

ctg aaa gac aga get cag tac tac gga cag caa cat act ggt ggg gaa 2273 
Leu Lys Asp Arg Ala Gin Tyr Tyr Gly Gin Gin His Thr Gly Gly Glu 
145 150 155 160 

cat gac cgt gac cgt act cgt ggt ggc cag cac act acc atg aat ggt 2321 
His Asp Arg Asp Arg Thr Arg Gly Gly Gin His Thr Thr Met Asn Gly 

165 170 175 

etc gaa act cac aac aca agg etc tgt ate gta gga agt ggc cca gcg 23 69 
Leu Glu Thr His Asn Thr Arg Leu Cys He Val Gly Ser Gly Pro Ala 

180 185 190 

gca cac acg gcg gcg att tac gca get agg get gaa ctt aaa cct ctt 2417 
Ala His Thr Ala Ala He Tyr Ala Ala Arg Ala Glu Leu Lys Pro Leu 
195 200 205 

etc ttc gaa gga tgg atg get aac gac ate get ccc ggt ggt caa eta 2465 
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Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly Gly Gin Leu 
210 * 215 220 

aca acc acc acc gac gtc gag aat ttc ccc gga ttt cca gaa ggt att 2513 
Thr Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Pro Glu Gly lie 
225 230 235 240 

etc gga gta gag etc act gac aaa ttc cgt aaa caa teg gag cga ttc 2561 
Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser Glu Arg Phe 

245 * 250 255 

ggt act acg ata ttt aca gag acg gtg acg aaa gtc gat ttc tct teg 2609 
Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp Phe Ser Ser 

260 265 270 

aaa ccg ttt aag eta ttc aca gat tea aaa gee att etc get gac get 2657 
Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala lie Leu Ala Asp Ala 
275 280 285 

gtg att etc get act gga get gtg get aag egg ctt age ttc gtt gga 2705 
Val lie Leu Ala Thr Gly Ala Val Ala Lys Arg Leu Ser Phe Val Gly 
290 295 300 

tct ggt gaa ggt tct gga ggt ttc tgg aac cgt gga ate tec get tgt 2753 
Ser Gly Glu Gly Ser Gly Gly Phe Trp Asn Arg Gly lie Ser Ala Cys 
305 310 "* 315 320 

get gtt tgc gac gga get get ccg ata ttc cgt aac aaa cct ctt gcg 2801 
Ala Val Cys Asp Gly Ala Ala Pro lie Phe Arg Asn Lys Pro Leu Ala 

325 330 335 

gtg ate ggt gga ggc gat tea gca atg gaa gaa gca aac ttt ctt aca 2 849 
Val lie Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn Phe Leu Thr 

340 345 350 

aaa tat gga tct aaa gtg tat ata ate cat agg aga gat get ttt aga 2 897 
Lys Tyr Gly Ser Lys Val Tyr lie lie His Arg Arg Asp Ala Phe Arg 
355 360 365 

gcg tct aag att atg cag cag cga get ttg tct aat cct aag att gat 2945 
Ala Ser Lys lie Met Gin Gin Arg Ala Leu Ser Asn Pro Lys lie Asp 
370 375 380 

gtg att tgg aac teg tct gtt gtg gaa get tat gga gat gga gaa aga 2 993 
Val lie Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp Gly Glu Arg 
385 390 395 400 

gat gtg ctt gga gga ttg aaa gtg aag aat gtg gtt acc gga gat gtt 3041 
Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr Gly Asp Val 

405 410 415 

tct gat tta aaa gtt tct gga ttg ttc ttt get att ggt cat gag cca 3089 
Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala lie Gly His Glu Pro 

420 425 430 

get acc aag ttt ttg gat ggt ggt gtt gag tta gat teg gat ggt tat 3137 
Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser Asp Gly Tyr 
435 440 445 

gtt gtc acg aag cct ggt act aca cag act age gtt ccc gga gtt ttc 3185 
Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro Gly Val Phe 
450 455 460 

get gcg ggt gat gtt cag gat aag aag tat agg caa gec ate act get 3233 
Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala lie Thr Ala 
465 ~ 470 " * 475 480 
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gca gga act ggg tgc atg gca get ttg gat gca gag cat tac tta caa 
Ala Gly Thr Gly Cys Met Ala Ala Leu Asp Ala Glu His Tyr Leu Gin 

485 490 495 



3281 



gag att get gga teg aag get aac gag acc ace gag gaa act gga gat 
Glu lie Ala Gly Ser Lys Ala Asn Glu Thr Thr Glu Glu Thr Gly Asp 

500 505 510 

gtt gac teg acg gat act acg gat tgg teg acg get atg gaa gaa gga 
Val Asp Ser Thr Asp Thr Thr Asp Trp Ser Thr Ala Met Glu Glu Gly 
515 520 525 



3329 



3377 



caa gtg ate gee tgc cac acc gtt gag aca tgg aac gag cag ctt cag 
Gin Val lie Ala Cys His Thr Val Glu Thr Trp Asn Glu Gin Leu Gin 
530 535 540 

aag get aat gaa tec aaa act ctt gtg gtg gtt gat ttc acg get tct 
Lys Ala Asn Glu Ser Lys Thr Leu Val Val Val Asp Phe Thr Ala Ser 
545 550 555 560 

tgg tgt gga cca tgt cgt ttc ate get cca ttc ttt get gat ttg get 
Trp Cys Gly Pro Cys Arg Phe lie Ala Pro Phe Phe Ala Asp Leu Ala 

565 570 575 

aag aaa ctt cct aac gtg ctt ttc etc aag gtt gat act gat gaa ttg 
Lys Lys Leu Pro Asn Val Leu Phe Leu Lys Val Asp Thr Asp Glu Leu 

580 585 590 

aag teg gtg gca agt gat tgg gcg ata cag gcg atg cca acc ttc atg 
Lys Ser Val Ala Ser Asp Trp Ala lie Gin Ala Met Pro Thr Phe Met 
595 600 605 



3425 



3473 



3521 



3569 



3617 



ttt ttg aag gaa ggg aag att ttg gac aaa gtt gtt gga gee aag aaa 
Phe Leu Lys Glu Gly Lys lie Leu Asp Lys Val Val Gly Ala Lys Lys 
610 615 62 0 



3665 



gat gag ctt cag tct acc att gee aaa cac ttg get taagcttaaa 
Asp Glu Leu Gin Ser Thr lie Ala Lys His Leu Ala 
625 630 635 



3711 



taagtatgaa 
ccgaccatgt 
gatgttatga 
ttattattat 
caaatgtgta 
agtgttaaga 
attacccact 
gtttgtatcc 
taatgtcttt 
aagggtacta 
tatttaattt 
ttgaaggatt 
ttataatata 
agecttgetg 
atttaacaaa 
aaattaaatt 
aggtcaggtc 
gtttgetgea 
ggttgaccgt 
taaaatgaga 
tagcacccta 



etaaaatgea 
aacagtataa 
tatattaaca 
aaatcatctg 
ctataagact 
agacataaca 
tatgtattat 
atttatatat 
ataaggtttg 
tttgaactct 
tattgettet 
taaaataata 
acatttatct 
gacgactctc 
ttattattta 
aggagggaca 
ggggacaaca 
taatttatgc 
gtgettaget 
cacttcaggg 
ccaactaagg 



tgtaggtgta 
taactgagct 
ctctatctat 
aatcgtgacg 
ttctaaacaa 
attataatgg 
attaggatgt 
tatatactac 
atccatgata 
cttactctgt 
tacagataaa 
ataaataata 
ataaaaaagt 
aattatttaa 
acactatatg 
atggtgtgtc 
aaaaaacagg 
agtaaaacac 
tcttttattt 
atgtttcaac 
tacc 



agagctcatg 
ccatctcact 
gcaccttatt 
gcttatggaa 
ttctaacttt 
aagaagtttg 
taaggagaca 
ccatttatat 
tttctaatat 
ataaaggttg 
aaaaaaatta 
aataacatat 
aaatattgtc 
acgagagtaa 
aaattttttt 
ccaatcctta 
caagggaaat 
tacacataac 
tattttttta 
ccttatacaa 



gagagcatgg 
tcttctatga 
gttctatgat 
tgcttcaaat 
agcattgtga 
tctccattta 
taacaattat 
attatactta 
tttagttgat 
gatcatcctt 
tgagttggtt 
aatatatgta 
ataaatctat 
acatatttga 
tttttategg 
tacaaccaac 
tttttaattt 
ccttttagca 
tcagcaaaga 
aaccccaaaa 



aatattgtat 3771 
ataaacaaag 3831 
aaatttcctc 3891 
agtacaaaaa 3 951 
acgagacata 4011 
tatattatat 4071 
aaagagagaa 4131 
tccacttatt 4191 
atgtatatga 4251 
aaagtgggtc 4311 
tgataaaata 4371 
tataaattta 4431 
acaatcgttt 4491 
ctttttggtt 4551 
caaggaaata 4611 
ttccacagga 4671 

gggttgtctt 4731 

gtagagcaat 47 91 
ataaataaaa 4 851 
acaagtttcc 4911 

4935 



<210> 34 

<211> 118 

<212> PRT 

<213> Arabidopsis thaliana 
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<220> 

<221> SITE 

<222> (1) . . . (118) 

<400> 34 



Met Ala 


Asp 


Thr 


Ala 
5 


Arg 


Gly Thr 


1 

Gin Tyr 


Pro 


Met 


Met 


Gly 


Arg Asp 






20 








Arg Gly 


Ser 


Asp 


Tyr 


Ser 


Lys Ser 




35 








40 


Ala Val 


Thr 


Ala 


Gly 


Gly 


Ser Leu 


50 










55 


Val Gly 


Thr 


Val 


He 


Ala 


Leu Thr 


65 








70 




Phe Ser 


Pro 


lie 


Leu 


Val 


Pro Ala 








85 






Thr Gly 


Phe 


Leu 


Ser 


Ser 


Gly Gly 






100 








Phe Ser 


Trp 


He 


Tyr 


Lys 






115 











His 


His 


Asp 


He 


He 


Gly 


Arg Asp 




10 










15 




Arg 


Asp 


Gin 


Tyr 


Gin 


Met 


Ser 


Gly 


25 










30 






Arg 


Gin 


He 


Ala 


Lys 


Ala 


Ala 


Thr 










45 








Leu 


Val 


Leu 


Ser 


Ser 


Leu 


Thr 


Leu 








60 










Val 


Ala 


Thr 


Pro 


Leu 


Leu 


Val 


He 






75 










80 


Leu 


He 


Thr 


Val 


Ala 


Leu 


Leu 


He 




90 










95 




Phe 


Gly 


He 


Ala 


Ala 


He 


Thr 


Val 


105 








110 







<210> 


35 


<211> 


518 


<212> 


PRT 


<213> 


Arabidopsis thai i ana 


<220> 




<221> 


SITE 


<222> 


(1) ■ . . (55) 


<223> 


oleosin 


<221> 


SITE 


<222> 


(56) . . . (383) 


<223> 


thioredoxin reductase 


<221> 


SITE 


<222> 


(384) . . . (406) 


<223> 


linker 


<221> 


SITE 


<222> 


(407) . . . (518) 


<223> 


thioredoxin 



<400> 35 




Tyr 


Ala 


Thr 


Gly 


1 








Arg 


Met 


Lys 


Leu 








20 


Tyr 


Tyr 


Gly 


Gin 






35 




Arg Gly 


Gly 


Gin 




50 






Arg 


Leu 


Cys 


He 


65 








Tyr 


Ala 


Ala 


Arg 


Ala 


Asn 


Asp 


He 








100 


Glu 


Asn 


Phe 


Pro 






115 




Asp 


Lys 


Phe 


Arg 




130 






Glu 


Thr 


Val 


Thr 


145 









Glu 


His 


Pro 


Gin 


5 








Gly 


Ser 


Lys 


Ala 


Gin 


His 


Thr 


Gly 








40 


His 


Thr 


Thr 


Met 






55 




Val 


Gly 


Ser 


Gly 




70 






Ala 


Glu 


Leu 


Lys 


85 








Ala 


Pro 


Gly 


Gly 


Gly 


Phe 


Pro 


Glu 








120 


Lys 


Gin 


Ser 


Glu 






135 




Lys 


Val 


Asp 


Phe 




150 







Gly Ser 


Asp 


Lys 


10 






Gin Asp 


Leu 


Lys 


25 






Gly Glu 


His 


Asp 


Asn Gly 


Leu 


Glu 






60 


Pro Ala 


Ala 


His 




75 




Pro Leu 


Leu 


Phe 


90 






Gin Leu 


Thr 


Thr 


105 






Gly He 


Leu 


Gly 


Arg Phe 


Gly 


Thr 






140 


Ser Ser 


Lys 


Pro 




155 





Leu 


Asp 


Ser 


Ala 






15 




Asp 


Arg 


Ala 


Gin 




30~ 






Arg 


Asp 


Arg 


Thr 


45 








Thr 


His 


Asn 


Thr 


Thr 


Ala 


Ala 


He 








80 


Glu 


Gly 


Trp 


Met 






95 




Thr 


Thr 


Asp 


Val 




110 






Val 


Glu 


Leu 


Thr 


125 








Thr 


He 


Phe 


Thr 


Phe 


Lys 


Leu 


Phe 








160 



35 



Thr Asp Ser Lys 

Ala Val Ala Lys 

180 

Gly Phe Trp Asn 
195 

Ala Pro He Phe 
210 

Ser Ala Met Glu 
225 

Tyr He He His 

Gin Arg Ala Leu 

260 

Val Val Glu Ala 
275 

Lys Val Lys Asn 
290 

Gly Leu Phe Phe 
305 

Gly Gly Val Glu 

Thr Thr Gin Thr 

340 

Asp Lys Lys Tyr 
355 

Ala Ala Leu Asp 
370 

Ala Asn Glu Thr 
385 

Thr Asp Trp Ser 

Thr Val Glu Thr 

420 

Thr Leu Val Val 
435 

Phe He Ala Pro 
450 

Leu Phe Leu Lys 
465 

Trp Ala He Gin 

He Leu Asp Lys 

500 

He Ala Lys His 
515 



Ala lie Leu Ala 
165 

Arg Leu Ser Phe 

Arg Gly lie Ser 

200 

Arg Asn Lys Pro 
215 

Glu Ala Asn Phe 
230 

Arg Arg Asp Ala 
245 

Ser Asn Pro Lys 

Tyr Gly Asp Gly 

280 

Val Val Thr Gly 
295 

Ala He Gly His 
310 

Leu Asp Ser Asp 
325 

Ser Val Pro Gly 

Arg Gin Ala lie 

360 

Ala Glu His Tyr 
375 

Thr Glu Glu Thr 
390 

Thr Ala Met Glu 
405 

Trp Asn Glu Gin 

Val Asp Phe Thr 

440 

Phe Phe Ala Asp 
455 

Val Asp Thr Asp 
470 

Ala Met Pro Thr 
485 

Val Val Gly Ala 
Leu Ala 



Asp Ala Val He 
170 

Val Gly Ser Gly 
185 

Ala Cys Ala Val 

Leu Ala Val lie 

220 

Leu Thr Lys Tyr 
235 

Phe Arg Ala Ser 
250 

lie Asp Val lie 
265 

Glu Arg Asp Val 

Asp Val Ser Asp 

300 

Glu Pro Ala Thr 
315 

Gly Tyr Val Val 
330 

Val Phe Ala Ala 
345 

Thr Ala Ala Gly 

Leu Gin Glu He 

380 

Gly Asp Val Asp 
395 

Glu Gly Gin Val 
410 

Leu Gin Lys Ala 
425 

Ala Ser Trp Cys 

Leu Ala Lys Lys 

460 

Glu Leu Lys Ser 
475 

Phe Met Phe Leu 
490 

Lys Lys Asp Glu 
505 



Leu Ala Thr Gly 
175 

Glu Gly Ser Gly 
190 

Cys Asp Gly Ala 
205 

Gly Gly Gly Asp 

Gly Ser Lys Val 

240 

Lys He Met Gin 
255 

Trp Asn Ser Ser 
270 

Leu Gly Gly Leu 
285 

Leu Lys Val Ser 

Lys Phe Leu Asp 

320 

Thr Lys Pro Gly 
335 

Gly Asp Val Gin 
350 

Thr Gly Cys Met 
365 

Ala Gly Ser Lys 

Ser Thr Asp Thr 

400 

He Ala Cys His 
415 

Asn Glu Ser Lys 
430 

Gly Pro Cys Arg 
445 

Leu Pro Asn Val 

Val Ala Ser Asp 

480 

Lys Glu Gly Lys 
495 

Leu Gin Ser Thr 
510 



<210> 36 

<211> 458 

<212> PRT 

<213> Mycobacterium leprae 
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Val Ser Leu Arg 
95 

Thr Tyr Gin Ala 
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Thr Ser Thr Ser 
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Arg Thr Tyr Arg 
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Ala lie Asp Ala 
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Asn Glu Thr Thr 

Asp Trp Ser Thr 
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Glu Val Thr Asp 
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385 

Thr Val Ala Lys 
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Pro Val Lys Arg 
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Thr Ser Val Arg 

Arg Gly Val Ser 
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Gin Asp He Ala 
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Leu Phe Leu Thr 
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Asp Glu Phe Arg 
185 

Asp Lys He Lys 

Tyr Thr Thr Val 

220 

Glu Thr Thr Leu 

235 

Pro Arg Ser Ser 
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Tyr Val Leu Val 
265 

Phe Ala Ala Gly 

Ala Ala Gly Ser 

300 

Ala Glu His Ala 
315 

Asp Val Asp Ser 
330 

Ala Lys Asn Ala 
345 
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Thr Trp Cys Gly 

380 

Ala Ser Glu Gin 
395 

Thr Asn Pro Glu 
410 

Met He Leu Phe 
425 

Lys Gly Lys Ala 
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Tyr Leu Gin He 
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Ala Cys Ala Thr 

Val He Gly Gly 
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Arg Phe Ala Arg 
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Ala Ser Lys He 
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Phe He Thr Asn 
205 

Thr Gly Leu Arg 

Val Val Thr Gly 

240 

Leu Val Ser Asp 
255 

Lys Gly Arg Thr 
270 

Asp Leu Val Asp 
285 

Gly Cys Ala Ala 

Gly Ser Lys Ala 

320 

Thr Asp Thr Thr 
335 

Gly Val Thr He 
350 

Ser Ser Asn Lys 
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Pro Cys Lys Met 

Arg Asn Gin Leu 

40 0 

Met Ala Arg Glu 
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<210> 37 
<211> 471 
<212> PRT 

<213> Arabidopsis thaliana 
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<210> 38 
<211> 345 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . . (345) 

<400> 38 

atg get teg gaa gaa gga caa gtg 
Met Ala Ser Glu Glu Gly Gin Val 
1 5 

tgg aac gag cag ctt cag aag get 
Trp Asn Glu Gin Leu Gin Lys Ala 

20 

gtt gat ttc acg get tct tgg tgt 



ate gee tgc cac ace gtt gag aca 48 
He Ala Cys His Thr Val Glu Thr 
10 15 

aat gaa tec aaa act ctt gtg gtg 96 
Asn Glu Ser Lys Thr Leu Val Val 
25 30 

gga cca tgt cgt ttc ate get cca 144 
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Val Asp Phe Thr Ala Ser Trp Cys Gly Pro Cys Arg Phe lie Ala Pro 
35 40 45 



ttc ttt get gat ttg get aag aaa ctt cct aac gtg ctt ttc etc aag 192 
Phe Phe Ala Asp Leu Ala Lys Lys Leu Pro Asn Val Leu Phe Leu Lys 
50 ^ 55 * 60 

gtt gat act gat gaa ttg aag teg gtg gca agt gat tgg gcg ata cag 240 
Val Asp Thr Asp Glu Leu Lys Ser Val Ala Ser Asp Trp Ala lie Gin 
65 ' 70 75 80 

gcg atg cca acc ttc atg ttt ttg aag gaa ggg aag att ttg gac aaa 288 
Ala Met Pro Thr Phe Met Phe Leu Lys Glu Gly Lys lie Leu Asp Lys 

85 90 95 

gtt gtt gga gee aag aaa gat gag ctt cag tct acc att gec aaa cac 336 
Val Val Gly Ala Lys Lys Asp Glu Leu Gin Ser Thr lie Ala Lys His 

100 "* ~ 105 110 

ttg get taa 345 
Leu Ala * 



<210> 39 

<211> 114 

<212> PRT 

<213> Arabidopsis thaliana 
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<210> 40 
<211> 999 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . . (999) 

<400> 40 

atg aat ggt etc gaa act cac aac aca agg etc tgt ate gta gga agt 4 8 
Met Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys He Val Gly Ser 
15 10 15 

ggc cca gcg gca cac acg gcg gcg att tac gca get agg get gaa ctt 96 
Gly Pro Ala Ala His Thr Ala Ala He Tyr Ala Ala Arg Ala Glu Leu 

20 25 ~~ 30 

aaa cct ctt etc ttc gaa gga tgg atg get aac gac ate get ccc ggt 144 
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Lys Pro Leu Leu Phe Glu Gly Trp Met Ala Asn Asp lie Ala Pro Gly 
35 40 45 

ggt caa etc aac caa cca ccg cgt gag aat ttc ccc gga ttt cca gaa 192 
Gly Gin Leu Asn Gin Pro Pro Arg Glu Asn Phe Pro Gly Phe Pro Glu 
50 55 60 



ggt att etc gga gta gag etc act gac aaa ttc cgt aaa caa teg gag 
Gly lie Leu Gly Val Glu Leu Thr Asp Lys Phe Arg Lys Gin Ser Glu 
65 70 75 80 

cga ttc ggt act acg ata ttt aca gag acg gtg acg aaa gtc gat ttc 
Arg Phe Gly Thr Thr lie Phe Thr Glu Thr Val Thr Lys Val Asp Phe 

85 90 95 



gac get gtg att etc get ate gga get gtg get aag tgg ctt age ttc 
Asp Ala Val lie Leu Ala lie Gly Ala Val Ala Lys Trp Leu Ser Phe 
115 120 125 



get tgt get gtt tgc gac gga get get ccg ata ttc cgc aac aaa cct 

Ala Cys Ala Val Cys Asp Gly Ala Ala Pro He Phe Arg Asn Lys Pro 

145 ' 150 155 160 

ctt gcg gtg ate ggt gga ggc gat tct gca atg gaa gaa gca aac ttt 

Leu Ala Val He Gly Gly Gly Asp Ser Ala Met Glu Glu Ala Asn Phe 

165 170 175 



gat gtt tct gat tta aaa gtt tct gga ttg ttc ttt get att ggt cat 
Asp Val Ser Asp Leu Lys Val Ser Gly Leu Phe Phe Ala He Gly His 

245 250 255 



ggt tat gtt gtc acg aag cct ggt act aca cag act age gtt ccc gga 
Gly Tyr Val Val Thr Lys Pro Gly Thr Thr Gin Thr Ser Val Pro Gly 
275 280 285 



240 



288 



tct teg aaa ccg ttt aag eta ttc aca gat tea aaa gee att etc get 336 
Ser Ser Lys Pro Phe Lys Leu Phe Thr Asp Ser Lys Ala He Leu Ala 

100 105 110 



384 



gtt gga tct ggt gaa gtt etc gga ggt ttg tgg aac cgt gga ate tec 432 
Val Gly Ser Gly Glu Val Leu Gly Gly Leu Trp Asn Arg Gly He Ser 
130 135 140 



480 



528 



ctt aca aaa tat gga tct aaa gtg tat ata ate gat agg aga gat get 57 6 
Leu Thr Lys Tyr Gly Ser Lys Val Tyr He He Asp Arg Arg Asp Ala 

180 185 190 

ttt aga gcg tct aag att atg cag cag cga get ttg tct aat cct aag 624 
Phe Arg Ala Ser Lys He Met Gin Gin Arg Ala Leu Ser Asn Pro Lys 
195 ** 200 205 

att gat gtg att tgg aac teg tct gtt gtg gaa get tat gga gat gga 672 
He Asp Val He Trp Asn Ser Ser Val Val Glu Ala Tyr Gly Asp Gly 
210 215 220 

gaa aga gat gtg ctt gga gga ttg aaa gtg aag aat gtg gtt acc gga 720 
Glu Arg Asp Val Leu Gly Gly Leu Lys Val Lys Asn Val Val Thr Gly 
225 ~ 230 235 240 



768 



gag cca get acc aag ttt ttg gat ggt ggt gtt gag tta gat teg gat 816 
Glu Pro Ala Thr Lys Phe Leu Asp Gly Gly Val Glu Leu Asp Ser Asp 

260 " 265 270 



864 



gtt ttc get gcg ggt gat gtt cag gat aag aag tat agg caa gee ate 912 
Val Phe Ala Ala Gly Asp Val Gin Asp Lys Lys Tyr Arg Gin Ala He 
290 295 300 



40 



act get gca gga act ggg tgc atg 
Thr Ala Ala Gly Thr Gly Cys Met 
305 310 

tta caa gag att gga tct cag caa 
Leu Gin Glu lie Gly Ser Gin Gin 

325 



<210> 41 

<211> 332 

<212> PRT 

<213> Arabidopsis thai i ana 
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<210> 42 
<211> 332 
<212> DNA 
<213> E. coli 

<220> 

<221> CDS 

<222> (1) . . . (332) 



41 



<400> 42 

atg age gat aaa att att cac ctg act gac gac agt ttt gac acg gat 48 

Met Ser Asp Lys lie lie His Leu Thr Asp Asp Ser Phe Asp Thr Asp 
15 10 15 

gta etc aaa gcg gac ggg get ate etc gtt gat ttc tgg gca gag tgg 96 
Val Leu Lys Ala Asp Gly Ala lie Leu Val Asp Phe Trp Ala Glu Trp 

20 25 30 

tgc ggg ccg tgt aaa atg ate get ccg att ctg gat gaa ate get gac 144 
Cys Gly Pro Cys Lys Met lie Ala Pro lie Leu Asp Glu He Ala Asp 
35 40 45 

gaa tat cag ggc aaa ttg acc gtt gee aaa ctg aac att gac cag aac 192 
Glu Tyr Gin Gly Lys Leu Thr Val Ala Lys Leu Asn He Asp Gin Asn 
50 55 60 

cca ggt act gcg cct aaa tat ggc ate cgc ggt att ccg act ctg ctg 240 
Pro Gly Thr Ala Pro Lys Tyr Gly He Arg Gly He Pro Thr Leu Leu 
65 ' 70 ' " 75 80 

ctg ttt aaa aac ggc gaa gtg gcg gca acc aaa gta ggc gca ctg tct 288 
Leu Phe Lys Asn Gly Glu Val Ala Ala Thr Lys Val Gly Ala Leu Ser 

85 90 95 

aaa ggt cag ttg aaa gag ttt etc gac gee aat ctg gcg taa ta 332 
Lys Gly Gin Leu Lys Glu Phe Leu Asp Ala Asn Leu Ala * 

100 105 
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<400> 43 


























Met Ser Asp 


Lys 


He He 


His 


Leu 


Thr 


Asp 


Asp 


Ser 


Phe 


Asp 


Thr 


Asp 


1 




5 








10 










15 




Val Leu Lys 


Ala 


Asp Gly 


Ala 


He 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Glu 


Trp 




20 








25 










30 






Cys Gly Pro 


Cys 


Lys Met 


He 


Ala 


Pro 


He 


Leu 


Asp 


Glu 


He 


Ala 


Asp 


35 








40 










45 








Glu Tyr Gin 


Gly 


Lys Leu 


Thr 


Val 


Ala 


Lys 


Leu 


Asn 


He 


Asp 


Gin 


Asn 


50 






55 










60 










Pro Gly Thr 


Ala 


Pro Lys 


Tyr Gly 


He 


Arg 


Gly 


He 


Pro 


Thr 


Leu 


Leu 


65 




70 










75 










80 


Leu Phe Lys 


Asn 


Gly Glu 


Val 


Ala 


Ala 


Thr 


Lys 


Val 


Gly 


Ala 


Leu 


Ser 






85 








90 










95 




Lys Gly Gin 


Leu 


Lys Glu 


Phe 


Leu 


Asp 


Ala 


Asn 


Leu 


Ala 










100 








105 


• 















<210> 44 
<211> 966 
<212> DNA 
<213> E . coli 

<220> 

<221> CDS 

<222> (1) , . . (966) 

<400> 44 

atg ggc acg acc aaa cac agt aaa ctg ctt ate ctg ggt tea ggc ccg 4 8 
Met Gly Thr Thr Lys His Ser Lys Leu Leu He Leu Gly Ser Gly Pro 
15 10 15 
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9 C 9 99 a tac acc get get gtc tac gcg gcg cgc gee aac ctg caa cct 96 
Ala Gly Tyr Thr Ala Ala Val Tyr Ala Ala Arg Ala Asn Leu Gin Pro 

20 25 30 

gtg ctg att acc ggc atg gaa aaa ggc ggc caa ctg acc acc acc acg 144 
Val Leu lie Thr Gly Met Glu Lys Gly Gly Gin Leu Thr Thr Thr Thr 
35 * 40 45 

gaa gtg gaa aac tgg cct ggc gat cca aac gat ctg acc ggt ccg tta 192 
Glu Val Glu Asn Trp Pro Gly Asp Pro Asn Asp Leu Thr Gly Pro Leu 
50 55 60 

tta atg gag cgc atg cac gaa cat gec acc aag ttt gaa act gag ate 240 
Leu Met Glu Arg Met His Glu His Ala Thr Lys Phe Glu Thr Glu lie 
65 70 75 80 



att ttt gat cat ate aac aag gtg gat ctg caa aac cgt ccg ttc cgt 
lie Phe Asp His lie Asn Lys Val Asp Leu Gin Asn Arg Pro Phe Arg 

85 90 95 



cgc aac cag aaa gtt gcg gtc ate ggc ggc ggc aat acc gcg gtt gaa 
Arg Asn Gin Lys Val Ala Val lie Gly Gly Gly Asn Thr Ala Val Glu 
145 150 155 160 



288 



ctg aat ggc gat aac ggc gaa tac act tgc gac gcg ctg att att gee 33 6 
Leu Asn Gly Asp Asn Gly Glu Tyr Thr Cys Asp Ala Leu lie lie Ala 

100 105 110 

acc gga get tct gca cgc tat etc ggc ctg ccc tct gaa gaa gee ttt 384 
Thr Gly Ala Ser Ala Arg Tyr Leu Gly Leu Pro Ser Glu Glu Ala Phe 
115 120 125 

aaa ggc cgt ggg gtt tct get tgt gca acc tgc gac ggt ttc ttc tat 432 
Lys Gly Arg Gly Val Ser Ala Cys Ala Thr Cys Asp Gly Phe Phe Tyr 
130 * 135 140 



480 



gag gcg ttg tat ctg tct aac ate get teg gaa gtg cat ctg att cac 528 
Glu Ala Leu Tyr Leu Ser Asn lie Ala Ser Glu Val His Leu lie His 

165 170 175 

cgc cgt gac ggt ttc cgc gcg gaa aaa ate etc att aag cgc ctg atg 576 
Arg Arg Asp Gly Phe Arg Ala Glu Lys He Leu He Lys Arg Leu Met 

180 185 190 

gat aaa gtg gag aac ggc aac ate att ctg cac acc aac cgt acg ctg 624 
Asp Lys Val Glu Asn Gly Asn He He Leu His Thr Asn Arg Thr Leu 
195 200 205 

gaa gaa gtg acc ggc gat caa atg ggt gtc act ggc gtt cgt ctg cgc 672 
Glu Glu Val Thr Gly Asp Gin Met Gly Val Thr Gly Val Arg Leu Arg 
210 * 215 220 

gat acg caa aac age gat aac ate gag tea etc gac gtt gee ggt ctg 720 
Asp Thr Gin Asn Ser Asp Asn He Glu Ser Leu Asp Val Ala Gly Leu 
225 230 235 240 

ttt gtt get ate ggt cac age ccg aat act gcg att ttc gaa ggg cag 768 
Phe Val Ala He Gly His Ser Pro Asn Thr Ala He Phe Glu Gly Gin 

245 250 255 

ctg gaa ctg gaa aac ggc tac ate aaa gta cag teg ggt att cat ggt 816 
Leu Glu Leu Glu Asn Gly Tyr He Lys Val Gin Ser Gly He His Gly 

260 265 270 

aat gee acc cag acc age att cct ggc gtc ttt gee gca ggc gac gtg 864 
Asn Ala Thr Gin Thr Ser He Pro Gly Val Phe Ala Ala Gly Asp Val 
275 280 285 



43 



atg 


gat 


cac 


att 


tat 


cgc 


cag 


gec 


riec 


/\sp 




Tip 
lie 






VjJ.il 


Ala 




290 










295 




atg 


gca 


gca 


Ctt 


gat 


gcg 


gaa 


cgc 






Al A 




Sen 


Ala 


Glu 


Ara 


305 










310 






aaa 


taa 














Lys 


* 














<210> 45 












<211> 321 












<212> PRT 












<213> E. 


coli 










<400> 45 












Met 


Gly 


Thr 


Thr 


Lys 


His 


Ser 


Lys 


1 








5 








Ala Gly 


Tyr 


Thr 


Ala 


Ala 


Val 


Tyr 








20 










Val 


Leu 


He 


Thr 


Gly Met 


Glu 


Lys 






35 










40 


Glu 


Val 


Glu 


Asn 


Trp 


Pro 


Gly 


Asp 




50 










55 




Leu 


Met 


Glu Arg 


Met 


His 


Glu 


His 


65 










70 






He 


Phe 


Asp 


His 


He 


Asn 


Lys 


Val 










85 








Leu 


Asn 


Gly Asp 


Asn Gly 


Glu 


Tyr 








100 










Thr Gly 


Ala 


Ser 


Ala 


Arg 


Tyr 


Leu 






115 










120 


Lys 


Gly 


Arg Gly 


Val 


Ser 


Ala 


Cys 




130 










135 




Arg 


Asn 


Gin 


Lys 


Val 


Ala 


Val 


He 


145 










150 






Glu 


Ala 


Leu 


Tyr 


Leu 


Ser 


Asn 


He 










165 








Arg Arg 


Asp Gly 


Phe 


Arg 


Ala 


Glu 








180 










Asp 


Lys 


Val 


Glu 


Asn Gly 


Asn 


He 






195 










200 


Glu 


Glu 


Val 


Thr 


Gly Asp 


Gin 


Met 




210 










215 




Asp 


Thr 


Gin 


Asn 


Ser 


Asp 


Asn 


He 


225 










230 






Phe 


Val 


Ala 


He 


Gly His 


Ser 


Pro 










245 








Leu 


Glu 


Leu 


Glu 


Asn Gly 


Tyr 


He 








260 










Asn 


Ala 


Thr 


Gin 


Thr 


Ser 


He 


Pro 






275 










280 


Met 


Asp 


His 


He 


Tyr 


Arg 


Gin 


Ala 




290 










295 




Met 


Ala 


Ala 


Leu 


Asp 


Ala 


Glu 


Arg 


305 










310 







Lys 



<210> 46 
<211> 318 
<212> DNA 



att 


act 


teg 


gec 


ggt 


aca 


ggc 


tgc 


He 


Thr 


Ser 


Ala 


Gly 


Thr 


Gly 


Cys 








300 










tac 


etc 


gat 


ggt 


tta 


get 


gac 


gca 


Tyr 


Leu 


Asp 


Gly 


Leu 


Ala 


Asp 


Ala 






315 










320 


Leu 


Leu 


He 


Leu 


Gly 


Ser 


Gly 


Pro 




10 










15 




Ala 


Ala 


Arg 


Ala 


Asn 


Leu 


Gin 


Pro 


25 










30 






Gly 


Gly 


Gin 


Leu 


Thr 


Thr 


Thr 


Thr 








45 








Pro 


Asn 


Asp 


Leu 


Thr 


Gly 


Pro 


Leu 








60 










Ala 


Thr 


Lys 


Phe 


Glu 


Thr 


Glu 


He 






75 










80 


Asp 


Leu 


Gin 


Asn 


Arg 


Pro 


Phe 


Arg 


90 










95 




Thr 


Cys 


Asp 


Ala 


Leu 


He 


He 


Ala 


105 










110 






Gly 


Leu 


Pro 


Ser 


Glu 


Glu 


Ala 


Phe 








125 








Ala 


Thr 


Cys 


Asp 


Gly 


Phe 


Phe 


Tyr 








140 










Gly 


Gly 


Gly 


Asn 


Thr 


Ala 


Val 


Glu 






155 










160 


Ala 


Ser 


Glu 


Val 


His 


Leu 


He 


His 




170 










175 




Lys 


He 


Leu 


He 


Lys 


Arg 


Leu 


Met 


185 










190 






He 


Leu 


His 


Thr 


Asn 


Arg 


Thr 


Leu 










205 








Gly 


Val 


Thr 


Gly 


Val 


Arg 


Leu 


Arg 








220 










Glu 


Ser 


Leu 


Asp 


Val 


Ala 


Gly 


Leu 






235 










240 


Asn 


Thr 


Ala 


He 


Phe 


Glu 


Gly 


Gin 




250 










255 




Lys 


Val 


Gin 


Ser 


Gly 


He 


His 


Gly 


265 










270 






Gly 


Val 


Phe 


Ala 


Ala 


Gly 


Asp 


Val 










285 








He 


Thr 


Ser 


Ala 


Gly 


Thr 


Gly 


Cys 








300 










Tyr 


Leu 


Asp 


Gly 


Leu 


Ala 


Asp 


Ala 






315 










320 



966 



-44- 



<213> Homo Sapien 

<220> 

<221> CDS 

<222> (1) . . . (318) 

<400> 46 

atg gtg aag cag ate gag age aag act get ttt cag gaa gec ttg gac 48 
Met Val Lys Gin lie Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
15 10 15 

get gca ggt gat aaa ctt gta gta gtt gac ttc tea gee acg tgg tgt 96 
Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 

20 - 25 30 

ggg cct tgc aaa atg ate aag cct ttc ttt cat tec etc tct gaa aag 144 
Gly Pro Cys Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 

tat tec aac gtg ata ttc ctt gaa gta gat gtg gat gac tgt cag gat 192 
Tyr Ser Asn Val lie Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 

gtt get tea gag tgt gaa gtc aaa tgc atg cca aca ttc cag ttt ttt 240 
Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 

aag aag gga caa aag gtg ggt gaa ttt tct gga gee aat aag gaa aag 2 88 
Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 

85 * 90 95 

ctt gaa gee ace att aat gaa tta gtc taa 318 
Leu Glu Ala Thr lie Asn Glu Leu Val * 

100 105 



<210> 47 

<211> 105 

<212> PRT 

<213> Homo Sapien 

<400> 47 

Met Val Lys Gin lie Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 

1 5 10 15 

Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 

20 25 30 

Gly Pro Cys Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 

35 " " 40 45 

Tyr Ser Asn Val lie Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 

50 55 60 

Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 

Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 

85 90 95 

Leu Glu Ala Thr lie Asn Glu Leu Val 

100 105 



<210> 48 

<211> 1494 

<212> DNA 

<213> Homo sapien 

<220> 

<221> CDS 

<222> {!)... (1494) 
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<400> 48 

atg aac ggc cct gaa gat ctt ccc aag tec tat gac tat gac ctt ate 48 
Met Asn Gly Pro Glu Asp Leu Pro Lys Ser Tyr Asp Tyr Asp Leu lie 
15 10 15 

ate att gga ggt ggc tea gga ggt ctg gca get get aag gag cca gee 96 
lie lie Gly Gly Gly Ser Gly Gly Leu Ala Ala Ala Lys Glu Pro Ala 

20 25 30 

caa tat ggc aag aag gtg atg gtc ctg gac ttt ggc act ccc acc cct 144 
Gin Tyr Gly Lys Lys Val Met Val Leu Asp Phe Gly Thr Pro Thr Pro 
35 40 45 

ctt 99 a act a 9 a t99 ggt ctt gga gga aca tgt gtg aat gtg ggt tgc 192 
Leu Gly Thr Arg Trp Gly Leu Gly Gly Thr Cys Val Asn Val Gly Cys 
50 55 60 

ata cct aaa aaa ctg atg cat caa gca get ttg tta gga caa gec ctg 240 
lie Pro Lys Lys Leu Met His Gin Ala Ala Leu Leu Gly Gin Ala Leu 
65 * 70 75 80 

caa gac tct cga aat tat gga tgg aaa gtc gag gag aca gtt aag cat 288 
Gin Asp Ser Arg Asn Tyr Gly Trp Lys Val Glu Glu Thr Val Lys His 

85 90 95 

gat tgg gac aga atg ata gaa get gta cag aat cac att ggc tct ttg 336 
Asp Trp Asp Arg Met He Glu Ala Val Gin Asn His He Gly Ser Leu 

100 105 110 

aat tgg ggc tac cga gta get ctg egg gag aaa aaa gtc gtc tat gag 3 84 
Asn Trp Gly Tyr Arg Val Ala Leu Arg Glu Lys Lys Val Val Tyr Glu 
115 120 125 

aat get tat ggg caa ttt att ggt cct cac agg att aag gca aca aat 432 
Asn Ala Tyr Gly Gin Phe He Gly Pro His Arg He Lys Ala Thr Asn 
130 * 135 140 

aat aaa ggc aaa gaa aaa att tat tea gca gag aga ttt etc att gee 480 
Asn Lys Gly Lys Glu Lys He Tyr Ser Ala Glu Arg Phe Leu He Ala 
145 150 155 160 

act ggt gaa aga cca cgt tac ttg ggc ate cct ggt gac aaa gaa tac 52 8 
Thr Gly Glu Arg Pro Arg Tyr Leu Gly He Pro Gly Asp Lys Glu Tyr 

165 ~ 170 175 

tgc ate age agt gat gat ctt ttc tec ttg cct tac tgc ccg ggt aag 576 
Cys He Ser Ser Asp Asp Leu Phe Ser Leu Pro Tyr Cys Pro Gly Lys 

180 185 ~ 190 

aca ctg gtt gtt gga gca tec tat gtc get ttg gag tgc get gga ttt 624 
Thr Leu Val Val Gly Ala Ser Tyr Val Ala Leu Glu Cys Ala Gly Phe 
195 200 205 

ctt get ggt att ggt tta gac gtc act gtt atg gtt agg tec att ctt 672 
Leu Ala Gly He Gly Leu Asp Val Thr Val Met Val Arg Ser He Leu 
210 215 220 

ctt aga gga ttt gac cag gac atg gee aac aaa att ggt gaa cac atg 720 
Leu Arg Gly Phe Asp Gin Asp Met Ala Asn Lys He Gly Glu His Met 
225 230 235 240 

gaa gaa cat ggc ate aag ttt ata aga cag ttc gta cca att aaa gtt 768 
Glu Glu His Gly He Lys Phe He Arg Gin Phe Val Pro lie Lys Val 

245 ~ 250 255 

gaa caa att gaa gca ggg aca cca ggc cga etc aga gta gta get cag 816 
Glu Gin He Glu Ala Gly Thr Pro Gly Arg Leu Arg Val Val Ala Gin 



46- 



260 265 270 

tec acc aat agt gag gaa ate att gaa gga gaa tat aat acg gtg atg 864 
Ser Thr Asn Ser Glu Glu lie lie Glu Gly Glu Tyr Asn Thr Val Met 
275 280 285 

ctg gca ata gga aga gat get tgc aca aga aaa att ggc tta gaa acc 912 
Leu Ala lie Gly Arg Asp Ala Cys Thr Arg Lys lie Gly Leu Glu Thr 
290 295 300 

gta ggg gtg aag ata aat gaa aag act gga aaa ata cct gtc aca gat 960 
Val Gly Val Lys lie Asn Glu Lys Thr Gly Lys lie Pro Val Thr Asp 
305 310 * 315 320 

gaa gaa cag acc aat gtg cct tac ate tat gee att ggc gat ata ttg 1008 
Glu Glu Gin Thr Asn Val Pro Tyr lie Tyr Ala lie Gly Asp lie Leu 

325 330 335 

gag gat aag gtg gag etc acc cca gtt gca ate cag gca gga aga ttg 1056 
Glu Asp Lys Val Glu Leu Thr Pro Val Ala lie Gin Ala Gly Arg Leu 

340 345 350 

ctg get cag agg etc tat gca ggt tec act gtc aag tgt gac tat gaa 1104 
Leu Ala Gin Arg Leu Tyr Ala Gly Ser Thr Val Lys Cys Asp Tyr Glu 
355 360 365 

aat gtt cca acc act gta ttt act cct ttg gaa tat ggt get tgt ggc 1152 
Asn Val Pro Thr Thr Val Phe Thr Pro Leu Glu Tyr Gly Ala Cys Gly 
370 375 380 

ctt tct gag gag aaa get gtg gag aag ttt ggg gaa gaa aat att gag 1200 
Leu Ser Glu Glu Lys Ala Val Glu Lys Phe Gly Glu Glu Asn He Glu 
385 390 395 400 

gtt tac cat agt tac ttt tgg cca ttg gaa tgg acg att ccg tea aga 1248 
Val Tyr His Ser Tyr Phe Trp Pro Leu Glu Trp Thr He Pro Ser Arg 

405 410 415 

gat aac aac aaa tgt tat gca aaa ata ate tgt aat act aaa gac aat 1296 
Asp Asn Asn Lys Cys Tyr Ala Lys He He Cys Asn Thr Lys Asp Asn 

420 ~ 425 430 

gaa cgt gtt gtg ggc ttt cac gta ctg ggt cca aat get gga gaa gtt 1344 
Glu Arg Val Val Gly Phe His Val Leu Gly Pro Asn Ala Gly Glu Val 
435 440 445 

aca caa ggc ttt gca get gcg etc aaa tgt gga ctg acc aaa aag cag 13 92 
Thr Gin Gly Phe Ala Ala Ala Leu Lys Cys Gly Leu Thr Lys Lys Gin 
450 455 460 

ctg gac age aca att gga ate cac cct gtc tgt gca gag gta ttc aca 1440 
Leu Asp Ser Thr He Gly He His Pro Val Cys Ala Glu Val Phe Thr 
465 470 475 480 

aca ttg tct gtg acc aag cgc tct ggg gca age ate etc cag get ggc 14 88 
Thr Leu Ser Val Thr Lys Arg Ser Gly Ala Ser He Leu Gin Ala Gly 

485 490 495 

tgc tga 14 94 

Cys * 



<210> 49 

<211> 497 

<212> PRT 

<213> Homo sapien 



47- 



Met Asn Gly 


Pro 


Glu 


Asp 


Leu 


Pro 


1 








5 








He 


He 


Gly Gly 


Gly 


Ser 


Gly Gly 








20 










Gin 


Tyr 


Gly 


Lys 


Lys 


Val 


Met 


Val 






35 










40 


Leu Gly Thr Arg 


Trp 


Gly 


Leu 


Gly 




50 










55 




He 


Pro 


Lys 


Lys 


Leu 


Met 


His 


Gin 


65 










70 






Gin 


Asp 


Ser 


Arg 


Asn 


Tyr 


Gly Trp 










85 








Asp 


Trp 


Asp 


Arg 


Met 


lie 


Glu 


Ala 








100 










Asn 


Trp 


Gly 


Tyr 


Arg 


Val 


Ala 


Leu 






115 










120 


Asn Ala Tyr Gly 


Gin 


Phe 


He 


Gly 




130 










135 




Asn 


Lys 


Gly Lys 


Glu 


Lys 


He 


Tyr 


145 










150 






Thr Gly Glu Arg 


Pro 


Arq 


Tyr 


Leu 










165 








Cys 


He 


Ser 


Ser 


Asp 


Asp 


Leu 


Phe 








180 










Thr 


Leu 


Val 


Val 


Gly 


Ala 


Ser 


Tyr 






195 










200 


Leu 


Ala 


Gly 


He 


Gly 


Leu 


Asp 


Val 




210 










215 




Leu Arg Gly 


Phe 


Asp 


Gin 


Asp 


Met 


225 










230 






Glu 


Glu 


His 


Glv 


He 


Lys 


Phe 


He 










245 








Glu 


Gin 


He 


Glu 


Ala 


Gly 


Thr 


Pro 








260 
\j \j 










Ser 


Thr 


Asn 


Se»r 


Glu 


Glu 


He 


He 






275 










280 


Leu 


Ala 


He 


Gly 


Arq 


Asp 


Ala 


Cys 




290 










295 




Val 


Gly 


Val 


Lys 


He 


Asn 


Glu 


Lys 


305 










310 






Glu 


Glu 


Gin 


Thr 


Asn 


Val 


Pro 


Tyr 










325 








Glu 


Asp 


Lys 


Val 


Glu 


Leu 


Thr 


Pro 








340 










Leu 


Ala 


Gin 


Arg 


Leu 


Tyr 


Ala 


Gly 






355 










360 


Asn 


Val 


Pro 


Thr 


Thr 


Val 


Phe 


Thr 




370 










375 




Leu 


Ser 


Glu 


Glu 


Lvs 


Ala 


Val 


Glu 


385 










390 






Val 


Tyr 


His 


Ser 


Tyr 


Phe 


Trp 


Pro 










405 








Asp 


Asn 


Asn 


Lys 


Cys 


Tyr 


Ala 


Lys 








420 










Glu 


Arg 


Val 


Val 


Gly 


Phe 


His 


Val 






435 










440 


Thr 


Gin Gly 


Phe 


Ala 


Ala 


Ala 


Leu 




450 










455 




Leu 


Asp 


Ser 


Thr 


He 


Gly 


He 


His 


465 










470 






Thr 


Leu 


Ser 


Val 


Thr 


Lys 


Arg 


Ser 










485 









Cys 



Lys 


Ser 


Tyr 


Asp 


Tyr 


Asp 


Leu 


He 




10 










15 




Leu 


Ala 


Ala 


Ala 


Lys 


Glu 


Pro 


Ala 


25 










30 






Leu 


Asp 


Phe 


Gly 


Thr 


Pro 


Thr 


Pro 










45 








Gly 


Thr 


Cys 


Val 


Asn 


Val 


Gly 


Cys 








60 










Ala 


Ala 


Leu 


Leu 


Gly 


Gin 


Ala 


Leu 






75 










80 


Lys 


Val 


Glu 


Glu 


Thr 


Val 


Lys 


His 


90 










95 




Val 


Gin 


Asn 


His 


He 


Gly 


Ser 


Leu 


105 










110 






Arg 


Glu 


Lys 


Lys 


Val 


Val 


Tyr 


Glu 










125 








Pro 


His 


Arg 


He 


Lys 


Ala 


Thr 


Asn 








140 










Ser 


Ala 


Glu 


Arg 


Phe 


Leu 


He 


Ala 






155 










160 


Gly 


He 


Pro 


Gly 


Asp 


Lys 


Glu 


Tyr 


170 










175 




Ser 


Leu 


Pro 


Tyr 


Cys 


Pro 


Gly 


Lys 


185 










190 






Val 


Ala 


Leu 


Glu 


Cys 


Ala 


Gly 


Phe 










205 








Thr 


Val 


Met 


Val 


Arg 


Ser 


He 


Leu 








220 










Ala 


Asn 


Lys 


He 


Gly 


Glu 


His 


Met 






235 










240 


Arg 


Gin 


Phe 


Val 


Pro 


He 


Lys 


Val 


250 










255 




Gly 


Arg 


Leu 


Arg 


Val 


Val 


Ala 


Gin 


265 










270 






Glu 


Gly 


Glu 


Tyr 


Asn 


Thr 


Val 


Met 










285 








Thr 


Arg 


Lys 


He 


Gly 


Leu 


Glu 


Thr 








300 










Thr 


Gly 


Lys 


He 


Pro 


Val 


Thr 


Asp 




315 










320 


He 


Tyr 


Ala 


He 


Gly 


Asp 


He 


Leu 




330 










335 




Val 


Ala 


He 


Gin 


Ala 


Gly 


Arg 


Leu 


345 










350 






Ser 


Thr 


Val 


Lys 


Cys 


Asp 


Tyr 


Glu 










365 








Pro 


Leu 


Glu 


Tyr 


Gly 


Ala 


Cys 


Gly 








380 










Lys 


Phe 


Gly 


Glu 


Glu 


Asn 


He 


Glu 




395 










400 


Leu 


Glu 


Trp 


Thr 


He 


Pro 


Ser 


Arg 




410 










415 




He 


He 


Cys 


Asn 


Thr 


Lys 


Asp 


Asn 


425 










430 






Leu 


Gly 


Pro 


Asn 


Ala 


Gly 


Glu 


Val 










445 








Lys 


Cys 


Gly 


Leu 


Thr 


Lys 


Lys 


Gin 








460 










Pro 


Val 


Cys 


Ala 


Glu 


Val 


Phe 


Thr 






475 










480 


Gly 


Ala 


Ser 


He 


Leu 


Gin 


Ala 


Gly 


490 










495 





48- 



<210> 50 
<211> 1377 
<212> DNA 

<213> Mycobacterium leprae 

<220> 

<221> CDS 

<222> (1) . . . (1377) 

<400> 50 

atg aac acc act cct tct gcg cat gag acg ata cac gaa gtg ate gtt 48 
Met Asn Thr Thr Pro Ser Ala His Glu Thr lie His Glu Val lie Val 
15 10 15 

att ggc tec ggt cca gca ggc tac act get gec ctg tac gec get cgt 96 
lie Gly Ser Gly Pro Ala Gly Tyr Thr Ala Ala Leu Tyr Ala Ala Arg 

20 25 30 

gca cag eta aca ccg ctg gta ttt gag ggt acc tea ttc ggc ggc gcg 144 
Ala Gin Leu Thr Pro Leu Val Phe Glu Gly Thr Ser Phe Gly Gly Ala 
35 40 45 

ctg atg acc acc acc gag gtg gaa aac tac cca ggt ttt cgc aac ggc 192 
Leu Met Thr Thr Thr Glu Val Glu Asn Tyr Pro Gly Phe Arg Asn Gly 
50 55 60 

ata acc ggc ccg gag ttg atg gac gat atg cgt gaa cag gca ctg cga 24 0 
lie Thr Gly Pro Glu Leu Met Asp Asp Met Arg Glu Gin Ala Leu Arg 
65 ' 70 75 80 

ttc ggc gcg gaa ctg egg acc gaa gac gtc gag teg gta tea ttg cgt 288 
Phe Gly Ala Glu Leu Arg Thr Glu Asp Val Glu Ser Val Ser Leu Arg 

85 90 95 

ggc ccg ate aaa teg gtc gtc acc get gaa gga cag act tat cag gee 336 
Gly Pro lie Lys Ser Val Val Thr Ala Glu Gly Gin Thr Tyr Gin Ala 

100 105 110 

cga gee gtc ate etc gec atg ggt acc tec gtg cgt tat eta cag ate 384 
Arg Ala Val lie Leu Ala Met Gly Thr Ser Val Arg Tyr Leu Gin lie 
115 120 125 

ccc ggc gag caa gaa ttg eta gga cgt ggc gtg agt gca tgc gcg acc 432 
Pro Gly Glu Gin Glu Leu Leu Gly Arg Gly Val Ser Ala Cys Ala Thr 
130 135 140 



tgc gac ggg tec ttt ttc cgc ggc caa gac att gee gtc att ggc ggt 
Cys Asp Gly Ser Phe Phe Arg Gly Gin Asp lie Ala Val lie Gly Gly 
145 150 155 160 



480 



gga gac tea gcg atg gag gaa gec etc ttt ttg acc egg ttc gee cgc 52 8 
Gly Asp Ser Ala Met Glu Glu Ala Leu Phe Leu Thr Arg Phe Ala Arg 

165 170 175 

age gtc acg etc gtg cac cgc cgc gac gaa ttc cga get tct aag ate 576 
Ser Val Thr Leu Val His Arg Arg Asp Glu Phe Arg Ala Ser Lys lie 

180 185 190 

atg etc ggt cgc gee cgt aac aat gac aag ate aaa ttc ate acc aac 624 
Met Leu Gly Arg Ala Arg Asn Asn Asp Lys lie Lys Phe lie Thr Asn 
195 200 205 

cac acc gtg gtc gcg gtg aac ggg tat aca aca gtg acc gga ttg egg 672 
His Thr Val Val Ala Val Asn Gly Tyr Thr Thr Val Thr Gly Leu Arg 
210 215 220 

ttg cgt aac acc aca acg gga gag gaa acc acg eta gta gtg acc ggg 720 
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Leu Arg Asn Thr Thr Thr Gly Glu Glu Thr Thr Leu Val Val Thr Gly 
225 230 235 240 

gtt ttt gtt gca att ggc cat gaa cca cgt tec age ctg gtg age gat 768 
Val Phe Val Ala lie Gly His Glu Pro Arg Ser Ser Leu Val Ser Asp 

245 250 255 

gtc gtc gac ata gac ccg gat ggc tac gtc ctg gtg aaa gga cgt acg 816 
Val Val Asp lie Asp Pro Asp Gly Tyr Val Leu Val Lys Gly Arg Thr 

260 265 270 

acg agt aca teg atg gac ggc gtt ttt gcg gee ggc gac ctg gta gat 864 
Thr Ser Thr Ser Met Asp Gly Val Phe Ala Ala Gly Asp Leu Val Asp 
275 280 285 

cgc acc tac egg cag gcg ate act gee gca ggt agt ggc tgt gee gee 912 
Arg Thr Tyr Arg Gin Ala lie Thr Ala Ala Gly Ser Gly Cys Ala Ala 
290 295 300 

gee ate gac gee gaa cgt tgg ttg gcg gag cat gee ggg tea aaa get 960 
Ala lie Asp Ala Glu Arg Trp Leu Ala Glu His Ala Gly Ser Lys Ala 
305 *" 310 315 320 



aac gaa aca aca gag gaa act gga gac gtt gac agt acc gac aca acc 
Asn Glu Thr Thr Glu Glu Thr Gly Asp Val Asp Ser Thr Asp Thr Thr 

325 330 335 



gaa gtg acc gat get tec ttt ttc gca gac gtc tta tec agt aat aag 
Glu Val Thr Asp Ala Ser Phe Phe Ala Asp Val Leu Ser Ser Asn Lys 
355 360 365 



gta gcg ccg gta etc gaa gag ate gcg tec gaa caa cga aac cag etc 
Val Ala Pro Val Leu Glu Glu lie Ala Ser Glu Gin Arg Asn Gin Leu 
385 390 395 400 



1008 



gat tgg age act gcg atg act gac gee aag aac gee ggg gtc aca ata 1056 
Asp Trp Ser Thr Ala Met Thr Asp Ala Lys Asn Ala Gly Val Thr lie 

340 345 350 



1104 



cct gtg tta gtt gat ttt tgg gca aca tgg tgt gga ccc tgc aag atg 1152 
Pro Val Leu Val Asp Phe Trp Ala Thr Trp Cys Gly Pro Cys Lys Met 
370 375 380 



1200 



act gtc gee aag tta gat gta gac acc aac ccg gaa atg gca cgc gag 1248 
Thr Val Ala Lys Leu Asp Val Asp Thr Asn Pro Glu Met Ala Arg Glu 

405 410 415 

ttc cag gtc gtg teg ata ccc aca atg att ctg ttc cag ggt ggc caa 1296 
Phe Gin Val Val Ser lie Pro Thr Met lie Leu Phe Gin Gly Gly Gin 

420 425 430 

cca gta aaa cgc ate gtt ggc get aag ggc aaa gca gcg tta eta cgt 1344 
Pro Val Lys Arg lie Val Gly Ala Lys Gly Lys Ala Ala Leu Leu Arg 
435 440 445 

gac ctt tec gac gtg gta cct aac etc aat tag 1377 
Asp Leu Ser Asp Val Val Pro Asn Leu Asn * 
450 455 

<210> 51 
<211> 458 
<212> PRT 

<213> Mycobacterium leprae 
<400> 51 

Met Asn Thr Thr Pro Ser Ala His Glu Thr lie His Glu Val lie Val 
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1 

He Gly Ser Gly 

20 

Ala Gin Leu Thr 
35 

Leu Met Thr Thr 
50 

He Thr Gly Pro 
65 

Phe Gly Ala Glu 

Gly Pro He Lys 

100 

Arg Ala Val He 
115 

Pro Gly Glu Gin 
130 

Cys Asp Gly Ser 
145 

Gly Asp Ser Ala 

Ser Val Thr Leu 

180 

Met Leu Gly Arg 
195 

His Thr Val Val 
210 

Leu Arg Asn Thr 
225 

Val Phe Val Ala 

Val Val Asp He 

260 

Thr Ser Thr Ser 
275 

Arg Thr Tyr Arg 
290 

Ala He Asp Ala 
305 

Asn Glu Thr Thr 

Asp Trp Ser Thr 

340 

Glu Val Thr Asp 
355 

Pro Val Leu Val 
370 

Val Ala Pro Val 
385 

Thr Val Ala Lys 

Phe Gin Val Val 

420 

Pro Val Lys Arg 
435 

Asp Leu Ser Asp 
450 



5 

Pro Ala Gly Tyr 

Pro Leu Val Phe 

40 

Thr Glu Val Glu 
55 

Glu Leu Met Asp 
70 

Leu Arg Thr Glu 
85 

Ser Val Val Thr 

Leu Ala Met Gly 

120 

Glu Leu Leu Gly 
135 

Phe Phe Arg Gly 
150 

Met Glu Glu Ala 
165 

Val His Arg Arg 

Ala Arg Asn Asn 

200 

Ala Val Asn Gly 
215 

Thr Thr Gly Glu 
230 

He Gly His Glu 
245 

Asp Pro Asp Gly 

Met Asp Gly Val 

280 

Gin Ala He Thr 
295 

Glu Arg Trp Leu 
310 

Glu Glu Thr Gly 
325 

Ala Met Thr Asp 

Ala Ser Phe Phe 

360 

Asp Phe Trp Ala 
375 

Leu Glu Glu He 
390 

Leu Asp Val Asp 
405 

Ser He Pro Thr 

He Val Gly Ala 

440 

Val Val Pro Asn 
455 



10 

Thr Ala Ala Leu 
25 

Glu Gly Thr Ser 

Asn Tyr Pro Gly 

60 

Asp Met Arg Glu 
75 

Asp Val Glu Ser 
90 

Ala Glu Gly Gin 
105 

Thr Ser Val Arg 

Arg Gly Val Ser 

140 

Gin Asp He Ala 
155 

Leu Phe Leu Thr 
170 

Asp Glu Phe Arg 
185 

Asp Lys He Lys 

Tyr Thr Thr Val 

220 

Glu Thr Thr Leu 
235 

Pro Arg Ser Ser 
250 

Tyr Val Leu Val 
265 

Phe Ala Ala Gly 

Ala Ala Gly Ser 

300 

Ala Glu His Ala 
315 

Asp Val Asp Ser 
330 

Ala Lys Asn Ala 
345 

Ala Asp Val Leu 

Thr Trp Cys Gly 

380 

Ala Ser Glu Gin 
395 

Thr Asn Pro Glu 
410 

Met He Leu Phe 
425 

Lys Gly Lys Ala 
Leu Asn 



15 

Tyr Ala Ala Arg 
30 

Phe Gly Gly Ala 
45 

Phe Arg Asn Gly 

Gin Ala Leu Arg 

80 

Val Ser Leu Arg 
95 

Thr Tyr Gin Ala 
110 

Tyr Leu Gin He 
125 

Ala Cys Ala Thr 

Val He Gly Gly 

160 

Arg Phe Ala Arg 
175 

Ala Ser Lys He 
190 

Phe He Thr Asn 
205 

Thr Gly Leu Arg 

Val Val Thr Gly 

240 

Leu Val Ser Asp 
255 

Lys Gly Arg Thr 
270 

Asp Leu Val Asp 
285 

Gly Cys Ala Ala 

Gly Ser Lys Ala 

320 

Thr Asp Thr Thr 
335 

Gly Val Thr He 
350 

Ser Ser Asn Lys 
365 

Pro Cys Lys Met 

Arg Asn Gin Leu 

400 

Met Ala Arg Glu 
415 

Gin Gly Gly Gin 
430 

Ala Leu Leu Arg 
445 



<210> 52 
<211> 178 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 52 

Met Pro Leu Ser Leu Arg Leu Ser Pro Ser Pro Thr Ala Leu Ser Pro 
1 5 10 15 
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<210> 53 
<211> 185 
<212> PRT 

<213> Arabidopsis thaliana 
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<210> 54 
<211> 182 
<212> PRT 

<213> Brassica napus 
<400> 54 

Met Pro Leu Ser Leu Arg Leu Ala 

1 5 
Thr Thr Gly Gly Phe Ser Pro Ala 

20 

Tyr Ser Gly Val Ala Thr Thr Thr 
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<210> 55 

<211> 191 

<212> PRT 

<213> Mesembryanthemum crystallinum 

<400> 55 
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<210> 56 
<211> 182 
<212> PRT 

<213> Pi sum sativum 
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<210> 57 
<211> 190 
<212> PRT 

<213> Spinacia oleracea 
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Leu 
180 


Leu 


Glu 


Ala 


He 


Gin 
185 


Ala Ala 


Arg 


Ser 


Ser 
190 







<210> 58 
<211> 106 
<212> PRT 
<213> Anabaena 



<400> 58 



Ser 


Ala Ala 


Ala 


Gin 


Val 


Thr 


Asp 


Ser 


Thr 


Phe 


Lys 


Gin 


Glu 


Val 


Leu 


1 






5 








10 








15 




Asp 


Ser Asp 


Val 


Pro 


Val 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


Gly 






20 










25 










30 






Pro 


Cys Arg 


Met 


Val 


Ala 


Pro 


Val 


Val 


Asp 


Glu 


He 


Ala 


Gin 


Gin 


Tyr 














40 










45 






Glu 


Gly Lys 


He 


Lys 


Val 


Val 


Lys 


Val 


Asn 


Thr 


Asp 


Glu 


Asn 


Pro 


Gin 




50 








55 










60 










Val 


Ala Ser 


Gin 


Tyr 


Gly 


He 


Arg 


Ser 


He 


Pro 


Thr 


Leu 


Met 


He 


Phe 


65 








70 








75 










80 


Lys 


Gly Gly 


Gin 


Lys 


Val 


Asp 


Met 


Val 


Val 


Gly Ala Val 


Pro 


Lys 


Thr 
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85 

Thr Leu Ser Gin Thr Leu Glu Lys 

100 



<210> 59 

<211> 179 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 59 



Met 


Ala 


Ala 


Tyr 


Thr 


Cys 


Thr 


Ser 


1 








5 








Glu 


Met 


ArQ 


He 


Ala 


Ser 


Ser 


Pro 








20 










Met 


Phe 


Ser 


Val 


Leu 


Pro 


Glu 


Ser 






35 










40 


Leu 


Ser 


Ser 


Leu 


Ser 


Lys 


Asn 


Ser 




50 










55 




Val 


He 


Cys 


Glu 


Ala 


Gin 


Asp 


Thr 


65 










70 






Asp 


Ser 


Thr 


Trp 


Asp 


Ser 


Leu 


Val 










85 








Val 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 








100 










He 


Val 


Asn 


Glu 


Leu 


Ala 


Gin 


Lys 






115 










120 


Lys 


Leu 


Asn 


Thr 


Asp 


Glu 


Ser 


Pro 




130 










135 




Arg 


Ser 


He 


Pro 


Thr 


He 


Met 


He 


145 










150 






Thr 


He 


He 


Gly 


Ala 


Val 


Ser 


Lys 



165 



Lys Phe Leu 



<210> 60 

<211> 186 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 60 



Met 


Ala 


Ala 


Phe 


Thr 


Cys 


Thr 


Ser 


1 








5 








Glu 


Thr 


Arg 


lie 


Val 


Ser 


Ser 


Ser 








20 










Arg Arg 


Met 


Phe 


Ala 


Val 


Leu 


Pro 






35 










40 


Leu 


Ser 


Leu 


Ser 


Pro 


Ala 


Ser 


Leu 




50 










55 




Ser 


Arg 


Leu 


Arg 


Arg 


Ala 


Val 


Val 


65 










70 






Asp 


He 


Gin 


Val 


Val 


Asn 


Asp 


Ser 










85 








Ala 


Thr 


Gly 


Pro 


Val 


Val 


Val 


Asp 








100 










Cys 


Lys 


Met 


He 


Asp 


Pro 


Leu 


Val 






115 










120 


Gly Lys 


He 


Lys 


Phe 


Tyr 


Lys 


Leu 




130 










135 




Pro 


Gly 


Gin 


Tyr 


Gly 


Val 


Arg 


Ser 


145 










150 






Gly Gly 


Glu 


Lys 


Lys 


Asp 


Thr 


He 










165 








Leu 


Thr 


Ser 


Ser 


Leu 


Asp 


Lys 


Phe 



180 





90 










95 




His 


Leu 














105 
















Arg 


Pro 


Pro 


He 


Ser 


He 


Arg 


Ser 




10 










15 




Thr Gly 


Ser 


Phe 


Ser 


Thr 


Arg 


Gin 


25 










30 






Ser Gly 


Leu 


Ara 


Thr 


Arq 


Val 


Ser 










45 








Arg Val 


Ser 


Arg 


Leu 


Arg 


Arg 

•mi 


Gly 








60 










Ala 


Thr 


Gly 


He 


Pro 


Val 


Val 


Asn 






75 










80 


Leu 


Lys 


Ala 


Asp 


Glu 


Pro 


Val 


Phe 




90 










95 




Gly 


Pro 


Cys 


Lys 


Met 


He 


Asp 


Pro 


105 










110 






Tyr Ala 


Gly 


Gin 


Phe 


Lys 


Phe 


Tyr 










125 








Ala 


Thr 


Pro 


Gly 


Gin 


Tyr 


Gly 


Val 








140 










Phe 


Val 


Asn 


Gly 


Glu 


Lys 


Lys 


Asp 






155 










160 


Asd 


Thr 


Leu 


Ala 


Thr 


Ser 


He 


Asn 




170 

-L. / \J 










175 




Arg 


Pro 


Pro 


He 


Ser 


Leu 


Arg 


Ser 




10 










15 




Pro 


Ser 


Ala 


Ser 


Ser 


Leu 


Ser 


Ser 


25 










30 






Glu 


Ser 


Ser 


Gly 


Leu 


Arg 


He 


Arg 










45 








Thr 


Ser 


He 


His 


Gin 


Pro 


Arg 
— j 


Val 








60 










Cys 


Glu 


Ala 


Gin 


Glu 


Thr 


Thr 


Thr 




75 










80 


Thr 


Trp 


Asp 


Ser 


Leu 


Val 


Leu 


Lys 




90 










95 




Phe 


Trp 


Ala 


Pro 


Trp 

IT 


Cys 


Gly 


Pro 


105 










110 






Asn 


Asp 


Leu 


Ala 


Gin 


His 


Tyr 


Thr 










125 








Asn 


Thr 


Asp 


Glu 


Ser 


Pro 


Asn 


Thr 








140 










He 


Pro 


Thr 


lie 


Met 


lie 


Phe 


Val 






155 










160 


He 


Gly 


Ala 


Val 


Pro 


Lys 


Thr 


Thr 




170 










175 





Leu Pro 
185 
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<210> 61 
<211> 173 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 61 



Met 


Ala 


He 


Ser 


Ser 


Ser 


Ser 


Ser Ser 


He 


Cys 


Phe 


Asn Pro Thr Arg 


1 








5 








10 






15 




Phe 


His 


Thr 


Ala 


Arg 


His 


He 


Ser Ser 


Pro 


Ser 


Arg 


Leu Phe Pro 


Val 








20 








25 








30 




Thr 


Ser 


Phe 


Ser 


Pro 


Arg 


Ser 


Leu Arg 


Phe 


Ser Asp Arg Arg Ser 


Leu 






35 










40 








45 




Leu 


Ser 


Ser 


Ser 


Ala 


Ser 


Arg 


Leu Arg 


Leu 


Ser 


Pro 


Leu Cys Val 


Arg 




50 










55 








60 






Asp 


Ser 


Arg 


Ala 


Ala 


Glu 


Val 


Thr Gin Arg 


Ser 


Trp 


Glu Asp Ser 


Val 


65 










70 








75 






80 


Leu 


Lys 


Ser 


Glu 


Thr 


Pro 


Val 


Leu Val 


Glu 


Phe 


Tyr 


Thr Ser Trp 


Cys 










85 








90 






95 


Gly 


Pro 


Cys 


Arg 


Met 


Val 


His 


Arg He 


He 


Asp 


Glu 


He Ala Gly Asp 








100 








105 








110 




Tyr 


Ala 


Gly 


Lys 


Leu 


Asn 


Cys 


Tyr Leu 


Leu 


Asn 


Ala 


Asp Asn Asp 


Leu 






115 










120 








125 




Pro 


Val 


Ala 


Glu 


Glu 


Tyr 


Glu 


He Lys 


Ala 


Val 


Pro 


Val Val Leu 


Leu 




130 










135 








140 






Phe 


Lys 


Asn 


Gly Glu 


Lys 


Arg 


Glu Ser 


He 


Met 


Gly Thr Met Pro 


Lys 


145 










150 








155 






160 


Glu 


Phe 


Tyr 


He 


Ser 


Ala 


He 


Glu Arg Val 


Leu 


Asn 


Ser 












165 








170 











<210> 62 
<211> 193 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 62 



Met 


Ala 


Ser 


Leu 


Leu 


Asp 


Ser Val 


Thr 


Val 


Thr 


Arg 


Val 


Phe 


Ser 


Leu 


1 








5 








10 








15 




Pro 


He 


Ala 


Ala 


Ser 


Val 


Ser Ser 


Ser 


Ser 


Ala 


Ala 


Pro 


Ser 


Val 


Ser 








20 








25 










30 






Arg 


Arg 


Arg 


He 


Ser 


Pro 


Ala Arg 


Phe 


Leu 


Glu 


Phe Arg Gly Leu 


Lys 






35 








40 










45 








Ser 


Ser 


Arg 


Ser 


Leu 


Val 


Thr Gin 


Ser 


Ala 


Ser 


Leu 


Gly Ala Asn Arg 




50 










55 








60 










Arg 


Thr 


Arg 


He 


Ala 


Arg 


Gly Gly Arg 


He 


Ala 


Cys 


Glu 


Ala 


Gin 


Asp 


65 










70 








75 










80 


Thr 


Thr 


Ala 


Ala 


Ala 


Val 


Glu Val 


Pro 


Asn 


Leu 


Ser 


Asp 


Ser 


Glu 


Trp 










85 








90 








95 


Gin 


Thr 


Lys 


Val 


Leu 


Glu 


Ser Asp 


Val 


Pro 


Val 


Leu 


Val 


Glu 


Phe 


Trp 








100 








105 










110 






Ala 


Pro 


Trp 


Cys 


Gly 


Pro 


Cys Arg 


Met 


He 


His 


Pro 


He 


Val 


Asp 


Gin 






115 








120 










125 








Leu 


Ala 


Lys 


Asp 


Phe 


Ala 


Gly Lys 


Phe 


Lys 


Phe 


Tyr 


Lys 


He 


Asn 


Thr 




130 










135 








140 










Asp 


Glu 


Ser 


Pro 


Asn 


Thr 


Pro Asn 


Arg 


Tyr 


Gly 


He 


Arg 


Ser 


Val 


Pro 


145 










150 








155 










160 


Thr 


Val 


He 


He 


Phe 


Lys 


Gly Gly Glu 


Lys 


Lys 


Asp 


Ser 


He 


He 


Gly 










165 








170 










175 




Ala 


Val 


Pro 


Arg 


Glu 


Thr 


Leu Glu 


Lys 


Thr 


He 


Glu 


Arg 


Phe 


Leu 


Val 








180 








185 








190 







Glu 



<210> 63 
<211> 177 



-56- 



<212> PRT 

<213> Brassica napus 



<400> 63 




Met 


Ala 


Ala 


Phe 


1 








Glu 


Met 


Met 


He 








20 


Met 


Phe 


Ser 


Val 






35 




Ser 


Lys 


Asn 


Ser 




50 






Glu 


Ala 


Gin 


Asp 


65 








Trp 


Glu 


Ser 


Leu 


Trp 


Ala 


Pro 


Trp 

It 








100 


Glu 


Leu 


Ala 


Gin 






115 




Thr 


Asp 


Asp 


Ser 




130 






Pro 


Thr 


He 


Met 


145 








Gly 


Ala 


Val 


Pro 


Gin 









Thr 


Cys 


Thr 


Ser 


5 








Ala 


Ser 


Ser 


Lys 


Gly 


Gly 


Leu 


Arg 








4 U 


Arg 


Ala 


Ser 


Arg 






55 




Thr 


Ala 


Thr 


Gly 




70 






Val 


Leu 


Lys 


Ala 


85 








Cys 


Gly 


Pro 


Cys 


Gin 


Tyr 


Thr 


Gly 








120 


Pro 


Ala 


Thr 


Pro 






135 




He 


Phe 


Val 


Lys 




150 






Lys 


Thr 


Thr 


Leu 


165 









Ser Pro Pro He 
10 

Thr Val Ser Leu 
25 

Thr Arg Val Ser 

Leu Arg Arg Gly 

60 

He Pro Met Val 
75 

Asp Glu Pro Val 
90 

Lys Met He Asp 
105 

Lys He Lys Phe 

Gly Lys Tyr Gly 

140 

Gly Glu Lys Lys 
155 

Ala Thr Ser He 
170 



Ser Leu Arg Ser 
15 

Ser Thr Arg Gin 
30 

Leu Ser Ser Val 
45 

Gly He He Cys 

Asn Asp Ser Thr 

80 

Val Val Asp Phe 
95 

Pro He Val Asn 
110 

Phe Lys Leu Asn 
125 

Val Arg Ser He 

Asp Thr He He 

160 

Asp Lys Phe Leu 
175 



<210> 64 
<211> 140 
<212> PRT 

<213> Chlamydomonas reinhardtii 



<400> 64 



Met 


Ala 


Leu 


Val 


Ala 


Arg 


Arg 


Ala 


1 








5 








Ala 


Arg 


Pro 


Ala 


Phe 


Ala 


Arg 


Ala 








20 










Arg 


Ala 


Glu 


Ala 


Gly 


Ala 


Val 


Asn 






35 










40 


Leu 


Glu 


Ser 


Ser 


Val 


Pro 


Val 


Leu 




50 










55 




Gly 


Pro 


Cys 


Arg 


He 


He 


Ala 


Pro 


65 










70 






Tyr 


Lys 


Asp 


Lys 


Leu 


Lys 


Cys 


Val 










85 








Asn 


Val 


Ala 


Ser 


Glu 


Tyr Gly 


He 








100 










Phe 


Lys 


Gly Gly Lys 


Lys 


Cys 


Glu 






115 










120 


Ala 


Thr 


He 


Val 


Gin 


Thr 


Val 


Glu 




130 










135 





Ala 


Val 


Pro 


Ser 


Ala Arg 


Ser 


Ser 




10 










15 




Ala 


Pro 


Arg 


Arg 


Ser 


Val 


Val 


Val 


25 










30 






Asp 


Asp 


Thr 


Phe 


Lys 
45 


Asn 


Val 


Val 


Val 


Asp 


Phe 


Trp 
60 


Ala 


Pro 


Trp 


Cys 


Val 


Val 


Asp 


Glu 


He 


Ala 


Gly Glu 






75 










80 


Lys 


Leu 
90 


Asn 


Thr 


Asp 


Glu 


Ser 
95 


Pro 


Arg 


Ser 


He 


Pro 


Thr 


He 


Met 


Val 


105 










110 






Thr 


He 


He 


Gly 


Ala 
125 


Val 


Pro 


Lys 


Lys 


Tyr 


Leu 


Asn 
140 











<210> 65 
<211> 167 
<212> PRT 
<213> Zea mays 

<400> 65 
Met Ala Met Glu 
1 

Gly Ser Lys Asp 

20 

Arg Ala Leu Ala 



Thr Cys Phe Arg 
5 

Arg Leu Leu Val 
Pro Leu Ser Val 



Ala Trp Ala Leu 
10 

Gly Asn Leu Val 
25 

Gly Arg Val Ala 



His Ala Pro Ala 
15 

Leu Pro Ser Lys 
30 

Thr Arg Arg Pro 
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35 




Arg 


His 


Val 


Cys 




50 






7\ qn 




LiVS 


Asn 


O D 








XJ V— \JL 


Val 


Glu 

ate 


Phe 


Pro 


Val 


lie 

aL. ate >w 


Asd 

at te^ 








100 

-L V V/ 


v» y o 


TjVS 

U Y £7 


Val 

V W ate 


Asn 






115 

ate ^ a/ 




lie 


Arcr 


Ser 


He 




130 






Glu 


Ser 


Val 


He 


145 








Asp 


Lys 


Tyr 


He 



40 

Gin Ser Lys Asn 
55 

Trp Asp Gly Leu 
70 

Trp Ala Pro Trp 
85 

Glu Leu Ala Lys 

Thr Asp Asp Ser 

120 

Pro Thr Val Leu 
135 

Gly Ala Val Pro 
150 

Gly Ser Ser 
165 



Ala Val Asp Glu 

60 

Val Met Ala Cys 
75 

Cys Gly Pro Cys 
90 

Asp Tyr Ala Gly 
105 

Pro Asn Val Ala 

He Phe Lys Gly 

140 

Lys Ser Thr Leu 
155 



45 

Val Val Val Ala 

Glu Thr Pro Val 

80 

Arg Met He Ala 
95 

Lys He Thr Cys 
110 

Ser Thr Tyr Gly 
125 

Gly Glu Lys Lys 

Thr Thr Leu He 

160 



<210> 66 

<211> 172 

<212> PRT 

<213> Oryza sativa 



<400> 66 
Met Ala Leu Glu 
1 

Gin Pro Pro Ser 

20 

Ala Gly Ser Ser 
35 

Pro Leu Arg Pro 
50 

Asp Glu Val Val 
65 

Gly Ser Glu Ala 

Pro Cys Arg Met 

100 

Val Gly Lys He 
115 

He Ala Thr Asn 
130 

Lys Asn Gly Glu 
145 

Thr Leu Ala Thr 



Thr Cys Phe Arg 
5 

Ser Gly Gly Ser 

Gin Ser Lys Pro 

40 

Ala Ser Arg Phe 
55 

Val Ala Asp Glu 
70 

Pro Val Leu Val 
85 

He Ala Pro Val 

Lys Cys Cys Lys 

120 

Tyr Gly He Arg 
135 

Lys Lys Glu Ser 
150 

He He Asp Lys 
165 



Ala Trp Ala Thr 
10 

Arg Asp Arg Leu 
25 

Arg Leu Ser Val 

Ala Cys Gin Cys 

60 

Lys Asn Trp Asp 
75 

Glu Phe Trp Ala 
90 

He Asp Glu Leu 
105 

Val Asn Thr Asp 

Ser He Pro Thr 

140 

Val lie Gly Ala 
155 

Tyr Val Ser Ser 
170 



Leu His Ala Pro 
15 

Leu Leu Ser Gly 
30 

Ala Ser Pro Ser 
45 

Ser Asn Val Val 

Ser Met Val Leu 

80 

Pro Trp Cys Gly 
95 

Ala Lys Glu Tyr 
110 

Asp Ser Pro Asn 
125 

Val Leu Met Phe 

Val Pro Lys Thr 

160 



<210> 67 

<211> 172 

<212> PRT 

<213> Pisum sativum 



<400> 67 
Met Ala Leu Glu 
1 

Ser Ser Ser He 

20 

Ser Lys Ser Arg 
35 

Ser Leu Val Leu 
50 

Ala Val Asn Glu 
65 

Val He Gly Ser 



Ser Leu Phe Lys 
5 

Val Phe He Phe 

He Gin Glu Ser 

40 

Leu He Glu Asn 
55 

Val Gin Val Val 
70 

Glu Thr Pro Val 
85 



Ser He His Thr 
10 

Lys Gly Lys Ala 
25 

Phe Ala Glu Leu 

His Val Leu Leu 

60 

Asn Asp Ser Ser 
75 

Leu Val Asp Phe 
90 



Lys Thr Ser Leu 
15 

Cys Leu Leu Thr 
30 

Asn Ser Phe Thr 
45 

His Ala Arg Glu 

Trp Asp Glu Leu 

80 

Trp Ala Pro Trp 
95 
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Cys 


Gly 


Pro 


Cys Arg 


Met 


He 


Ala 








100 








Glu 


Tyr 


Ala 


Gly Lys 


He 


Lys 


Cys 






115 








120 


Pro 


Asn 


Thr 


Ala Thr 


Lys 


Tyr 


Gly 




130 








135 




Phe 


Phe 


Lys 


Asn Gly Glu 


Arg 


Lys 


145 








150 






Lys 


Ala 


Thr 


Leu Ser 


Glu 


Lys 


Val 






165 









<210> 68 
<211> 181 
<212> PRT 

<213> Spinacia oleracea 



<400> 68 



Met 


Ala 


He 


Glu 


Asn 


Cys 


Leu 


Gin 


1 








5 








Thr 


Val 


Ala 


Val 
20 


Lys 


Ser 


His 


Val 


Val 


Asn 


Val 
35 


Pro 


Thr 


Phe 


Arg 


Gly 
40 


Ser 


Ser 
50 


Ser 


Val 


Ser 


Ser 


Ser 
55 


Ser 


Val 


Val 


Cys 


Lys 


Ala 


Ser 


Glu 


Ala 


65 










70 






Asp 


Ser 


Ser 


Trp 


Lys 
85 


Glu 


Phe 


Val 


Val 


Asp 


Phe 


Trp 
100 


Ala 


Pro 


Trp 


Cys 


Val 


He 


Asp 
115 


Glu 


Leu 


Ala 


Lys 


Glu 
120 


Lys 


Leu 
130 


Asn 


Thr 


Asp 


Glu 


Ala 
135 


Pro 


Arg 


Ser 


He 


Pro 


Thr 


Val 


Leu 


Phe 


145 










150 






Ser 


He 


He 


Gly 


Ala 
165 


Val 


Pro 


Lys 


Lys 


Tyr 


Leu 


Ser 
180 


Pro 









<210> 69 

<211> 175 

<212> PRT 

<213> Triticum aestivum 



<400> 69 



Met 


Ala 


Leu 


Glu 


Thr 


Cys 


Leu 


Arg 


1 








5 








Ala Gly 


He 


Arg 
20 


Glu 


Arg 


Leu 


Ser 


Pro 


Arg 


Thr 


Ala 


Ala 


Pro 


Ala 


Val 






35 










40 


Ala 


Leu 


Val 


Ala 


Ala 


Arg 


Arg 


Pro 




50 










55 




Asn 


Val 


Val 


Asp 


Glu 


Val 


He 


Val 


65 










70 






Met 


Val 


He 


Ala 


Cys 


Glu 


Ser 


Pro 










85 








Trp 


Cys 


Gly 


Pro 


Cys 


Arg 


Met 


He 








100 










Lys 


Asp 


Tyr 


Val 


Gly 


Lys 


He 


Lys 






115 










120 


Cys 


Pro 


Asn 


He 


Ala 


Ser 


Thr 


Tyr 



Pro 


He 


He 


Asp 


Glu 


Leu 


Ala 


Lys 


105 








110 






Tyr 


Lys 


Leu 


Asn 


Thr 
125 


Asp 


Glu 


Ser 


He 


Arg 


Ser 


He 


Pro 


Thr 


Val 


Leu 






140 










Asp 


Ser 


Val 
155 


He 


Gly 


Ala 


Val 


Pro 
160 


Glu 


Lys 
170 


Tyr 


He 











Leu 


Ser 


Thr 


Ser 


Ala 


Ser 


Val 


Gly 




10 










15 




His 


His 


Leu 


Gin 


Pro 


Ser 


Ser 


Lys 


25 










30 






Leu 


Lys 


Arg 


Ser 


Phe 


Pro 


Ala 


Leu 










45 








Pro 


Arg 


Gin 


Phe 


Arg 


Tyr 


Ser 


Ser 








60 










Val 


Lys 


Glu 


Val 


Gin 


Asp 


Val 


Asn 




75 










80 


Leu 


Glu 


Ser 


Glu 


Val 


Pro 


Val 


Met 




90 










95 




Gly 


Pro 


Cys 


Lys 


Leu 


He 


Ala 


Pro 


105 










110 






Tyr 


Ser 


Gly 


Lys 


He 


Ala 


Val 


Tyr 










125 








Gly 


He 


Ala 


Thr 


Gin 


Tyr 


Asn 


He 








140 










Phe 


Lys 


Asn 


Gly 


Glu 


Arg 


Lys 


Glu 






155 










160 


Ser 


Thr 


Leu 


Thr 


Asp 


Ser 


He 


Glu 



170 175 



Gly 


Trp 


Ala 


Leu 


Tyr 


Ala 


Pro 


Gin 




10 










15 




Ser 


Gly 


Ser 


Tyr 


Ala 


Pro 


Ser 


Arg 


25 










30 






Val 


Ser 


Pro 


Ser 


Pro 


Tyr 


Lys 


Ser 










45 








Ser 


Arg 


Phe 


Val 


Cys 


Lys 


Cys 


Lys 








60 










Ala 


Asp 


Glu 


Lys 


Asn 


Trp 


Asp 


Asn 






75 










80 


Val 


Leu 


Val 


Glu 


Phe 


Trp 


Ala 


Pro 




90 










95 




Ala 


Pro 


Val 


He 


Asp 


Glu 


Leu 


Ala 


105 










110 






Cys 


Cys 


Lys 


Val 


Asn 


Thr 


Asp 


Asp 










125 








Gly 


He 


Arg 


Ser 


He 


Pro 


Thr 


Val 



-59 



130 

Leu Met Phe Lys 
145 

Pro Lys Thr Thr 



135 

Asp Gly Glu Lys 
150 

Leu Cys Thr He 
165 



140 

Lys Glu Ser Val 
155 

He Asp Lys Tyr 
170 



He Gly Ala Val 

160 

He Gly Ser 
175 



<210> 70 

<211> 106 

<212> PRT 

<213> Anacystis nidulans 



<400> 70 



Ser 


Val 


Ala 


Ala 


Ala 


Val 


Thr Asp 


1 








5 








Glu 


Ser 


Ser 


He 
20 


Pro 


Val 


Leu 


Val 


Pro 


Cys 


Arg 
35 


Met 


Val 


Ala 


Pro 


Val 
40 


Ser Asp 


Gin 


Val 


Lys 


Val 


Val 


Lys 




50 










55 




Val 


Ala 


Ser 


Gin 


Tyr 


Gly 


He 


Arg 


65 










70 






Lys 


Asp 


Gly 


Gin 


Arg 
85 


Val 


Asp 


Thr 


Thr 


Leu 


Ala 


Asn 


Thr 


Leu 


Asp 


Lys 



100 



Ala 


Thr 


Phe 


Lys 


Gin 


Glu 


Val 


Leu 




10 










15 




Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


Gly 


25 










30 






Val 


Asp 


Glu 


He 


Ala 


Gin 


Gin 


Tyr 








45 








Val 


Asn 


Thr 


Asp 


Glu 


Asn 


Pro 


Ser 








60 










Ser 


He 


Pro 


Thr 


Leu 


Met 


He 


Phe 






75 










80 


Val 


Val 


Gly 


Ala 


Val 


Pro 


Lys 


Thr 




90 










95 





His Leu 



105 



<210> 71 
<211> 107 
<212> PRT 
<213> Cyanidium 

<400> 71 
Met Pro Ser Pro 
1 

Val Asn Ser Glu 

20 

Gly Pro Cys Arg 
35 

Tyr Val Glu Gin 
50 

Ser He Ser Ala 
65 

Phe Lys Asp Gly 

Ser Thr Leu Thr 

100 



caldarium 



He 


Gin 


Val 


Thr 


5 








Lys 


Leu 


Val 


Leu 


Met 


He 


Ser 


Pro 








40 


Val 


Lys 


He 


Val 






55 




Glu 


Tyr 


Gly 


He 




70 






Lys 


Arg 


Val 


Asp 


85 








Asn 


Ala 


Leu 


Lys 



Asp 


Phe 


Ser 


Phe 




10 






Val 


Asp 


Phe 


Trp 


25 








Val 


He 


Asp 


Glu 


Lys 


He 


Asn 


Thr 








60 


Arg 


Ser 


lie 


Pro 






75 




Thr 


Val 


He 


Gly 




90 






Lys 


Tyr 


Leu 




105 









Glu Lys Glu Val 
15 

Ala Pro Trp Cys 
30 

Leu Ala Gin Glu 
45 

Asp Glu Asn Pro 

Thr Leu Met Leu 

80 

Ala Val Pro Lys 
95 



<210> 72 

<211> 102 

<212> PRT 

<213> Cyanidioschyzon merolae 



<400> 72 



Met 


Leu 


His 


He 


Asp 


Glu 


Leu 


Thr 


Phe 


Glu 


Asn 


Glu 


Val 


Leu 


Gin 


Ser 


1 








5 










10 










15 




Glu 


Lys 


Leu 


Val 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


Gly 


Pro 


Cys 






20 










25 










30 






Arg 


Met 


He 


Gly 


Pro 


He 


Leu 


Glu 


Glu 


He 


Ala 


Lys 


Glu 


Phe 


Asn 


Leu 




35 








40 










45 








Lys 


Val 


Val 


Gin 


Val 


Asn 


Thr 


Asp 


Glu 


Asn 


Pro 


Asn 


Leu 


Ala 


Thr 


Phe 


50 










55 










60 










Tyr Gly 


He 


Arg 


Ser 


He 


Pro 


Thr 


Leu 


Met 


Leu 


Phe 


Lys 


Lys 


Gly 


Gin 


65 








70 










75 










80 



-60- 



Arq Val Asp Thr Val lie Gly Ala Val Pro Lys Ser lie Leu lie His 

85 90 95 

Thr lie Asn Lys Tyr Leu 

100 



<210> 73 

<211> 109 

<212> PRT 

<213> Griffithsia pacifica 

<400> 73 



Met 


Ser 


He 


Ser 


Gin 


Val 


He 


Asp 


Thr 


Ser 


Phe 


His 


Glu 


Glu 


Val 


He 


1 








5 








10 










15 


Gly 


Asn 


Ser 


Arg 


Gin 


Pro 


Val 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 






20 










25 










30 






Pro 


Cys 


Arg 


Met 


He 


Ala 


Ser 


Thr 


He 


Asp 


Glu 


He 


Ala 


His 


Asp 


Tyr 




35 










40 










45 






Thr 


Lys 


Asp 


Lys 


Leu 


Lys 


Val 


Val 


Lys 


Val 


Asn 


Thr 


Asp 


Gin 


Asn 


Pro 


50 










55 










60 










He 


Ala 


Thr 


Glu 


Tyr 


Gly 


He 


Arg 


Ser 


He 


Pro 


Thr 


Val 


Met 


He 


Phe 


65 








70 










75 










80 


He 


Asn Gly 


Lys 


Lys 


Val 


Asp 


Thr 


Val 


Val 


Gly 


Ala 


Val 


Pro 


Lys 


Leu 








85 










90 










95 




Thr 


Leu 


Leu 


Asn 
100 


Thr 


Leu 


Gin 


Lys 


His 
105 


Leu 


Lys 


Ser 


Thr 









<210> 74 
<211> 107 
<212> PRT 

<213> Porphyra yezoensis 



<400> 74 



Met 


Ser 


Val 


Ser 


Gin 


Val 


Thr 


Asp 


1 








5 








Asn 


Asn 


Asn 


Leu 


Pro 


Val 


Leu 


Val 








20 










Pro 


Cys 


Arg 


Met 


Val 


Ser 


Pro 


Val 




35 










40 


Glu 


Ser 


Ser 


He 


Lys 


Val 


Val 


Lys 




50 










55 




He 


Ala 


Ala 


Glu 


Tyr 


Gly 


He 


Arg 


65 










70 






Lys 


Ala Gly 


Glu 


Arg 


Val 


Asp 


Thr 










85 








Thr 


Leu 


Ala 


Ser 


Thr 


Leu 


Asn 


Lys 



100 



Ala Ser Phe Lys Gin Glu Val He 

10 15 
Asp Phe Trp Ala Pro Trp Cys Gly 
25 30 
Val Asp Glu He Ala Glu Glu Tyr 

45 

He Asn Thr Asp Asp Asn Pro Thr 

60 

Ser He Pro Thr Leu Met He Phe 

75 80 
Val He Gly Ala Val Pro Lys Ser 

90 95 
Tyr He Ser 
105 



<210> 75 
<211> 107 
<212> PRT 

<213> Porphyra purpurea 



<400> 75 



Met 


Ser 


Val 


Ser 


Gin 


Val 


Thr 


Asp 


Ala 


Ser 


Phe 


Lys 


Gin 


Glu 


Val 


He 


1 








5 








10 










15 




Asn 


Asn 


Asp 


Leu 


Pro 


Val 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


Gly 






20 










25 










30 






Pro 


Cys 


Arg 


Met 


Val 


Ser 


Pro 


Val 


Val 


Asp Ala 


He 


Ala 


Glu 


Glu 


Tyr 




35 










40 










45 








Glu 


Ser 


Ser 


He 


Lys 


Val 


Val 


Lys 


He 


Asn 


Thr 


Asp 


Asp 


Asn 


Pro 


Thr 




50 








55 










60 










He 


Ala 


Ala 


Glu 


Tyr 


Gly 


He 


Arg 


Ser 


He 


Pro 


Thr 


Leu 


Met 


He 


Phe 


65 








70 










75 










80 


Lys 


Ser 


Gly 


Glu 


Arg 


Val 


Asp 


Thr 


Val 


He 


Gly Ala 


Val 


Pro 


Lys 


Ser 



61- 



85 90 
Thr Leu Glu Ser Thr Leu Asn Lys Tyr lie Ser 

100 105 



95 



<210> 76 

<211> 114 

<212> PRT 

<213> Arabidopsis 



thaliana 



<400> 76 




Met 


Ala 


Ser 


v? J. \JL 


1 








Trp 


Asn 


Glu 


Gin 






20 


Val 


Asp 


Phe 


Thr 






35 




Phe 


Phe 


Ala 


Asp 




50 






Val 


Asp 


Thr 


Asp 


65 








Ala 


Met 


Pro 


Thr 


Val 


Val 


Gly 


Ala 








100 


Leu 


Ala 







Glu Gly Gin Val 
5 

Leu Gin Lys Ala 

Ala Ser Trp Cys 

40 

Leu Ala Lys Lys 
55 

Glu Leu Lys Ser 
70 

Phe Met Phe Leu 
85 

Lys Lys Asp Glu 



lie Ala Cys His 
10 

Asn Glu Ser Lys 
25 

Gly Pro Cys Arg 

Leu Pro Asn Val 

60 

Val Ala Ser Asp 
75 

Lys Glu Gly Lys 
90 

Leu Gin Ser Thr 
105 



Thr Val Glu Thr 
15 

Thr Leu Val Val 
30 

Phe lie Ala Pro 
45 

Leu Phe Leu Lys 

Trp Ala lie Gin 

80 

lie Leu Asp Lys 
95 

lie Ala Lys His 
110 



<210> 77 

<211> 110 

<212> PRT 

<213> Anabaena 



<400> 77 




Ser 


Lys 


Gly 


Val 


1 








Leu 


Lys 


Ala 


Glu 








20 


Gly 


Pro 


Cys 


Gin 






35 




Tyr 


Ser 


Asp 


Arg 




50 






Thr 


Thr 


Val 


Lys 


65 








Val 


Lys 


Gly 


Glu 


Asp 


Lys 


Leu 


Leu 








100 



lie Thr lie Thr 
5 

Gin Pro Val Leu 

Leu Met Ser Pro 

40 

Leu Lys Val Val 
55 

Lys Tyr Lys Val 
70 

Gin lie Leu Asp 
85 

Ser Phe Leu Asp 



Asp Ala Glu Phe 
10 

Val Tyr Phe Trp 
25 

Leu lie Asn Leu 

Lys Leu Glu lie 

60 

Glu Gly Val Pro 
75 

Ser Thr Glu Gly 
90 

Thr His Leu Asn 
105 



Glu Ser Glu Val 
15 

Ala Ser Trp Cys 
30 

Ala Ala Asn Thr 
45 

Asp Pro Asn Pro 

Ala Leu Arg Leu 

80 

Val lie Ser Lys 
95 

Asn Asn 
110 



<210> 78 
<211> 123 
<212> PRT 

<213> Brassica napus 
<400> 78 

Met Ala Ala Thr Ala Glu Val lie 

1 5 
His Thr Val Glu Asp Trp Asn Asn 

20 

Asn Lys Leu lie Val lie Asp Phe 

35 40 
Arg Phe lie Ala Pro lie Phe Val 

50 55 
Val Val Phe Phe Lys Val Asp Val 
65 70 



Pro Ala Gly Glu Val lie Ala Cys 

10 15 
Lys Leu Lys Ala Ala Lys Glu Ser 
25 30 
Thr Ala Val Trp Cys Pro Pro Cys 

45 

Glu Leu Ala Lys Lys His Leu Asp 

60 

Asp Glu Leu Ala Thr Val Ala Gin 
75 80 



62- 



Glu Phe Asp Val 

Glu Lys Leu Asp 

100 

Lys Leu Leu Lys 
115 



Gin Ala Met Pro 
85 

Lys Val Val Gly 

His Ser Gin Val 

120 



Thr Phe Val Tyr 
90 

Ala Ala Lys Glu 
105 

Ala Ala Ala 



Met Lys Gly Glu 
95 

Glu lie Glu Ala 
110 



<210> 79 
<211> 126 
<212> PRT 

<213> Nicotiana tabacum 



<400> 79 
Met Ala Ala Asn 
1 

Cys His Lys Val 

20 

Thr Lys Lys Leu 
35 

Cys Arg Phe lie 
50 

His Val lie Phe 
65 

Ala Glu Trp Ser 

Gly Lys Glu Val 

100 

Gin Thr lie Val 
115 



Asp Ala Thr Ser 
5 

Glu Glu Trp Asn 

Val Val Val Asp 

40 

Ala Pro lie Leu 
55 

Leu Lys Val Asp 
70 

Val Glu Ala Met 
85 

Asp Arg Val Val 

Lys His Ala Ala 

120 



Ser Glu Glu Gly 
10 

Glu Tyr Phe Lys 
25 

Phe Thr Ala Ser 

Ala Asp lie Ala 

60 

Val Asp Glu Leu 
75 

Pro Thr Phe Val 
90 

Gly Ala Lys Lys 
105 

Pro Ala Thr Val 



Gin Val Phe Gly 
15 

Lys Gly Val Glu 
30 

Trp Cys Gly Pro 
45 

Lys Lys Met Pro 

Lys Thr Val Ser 

80 

Phe lie Lys Asp 
95 

Glu Glu Leu Gin 

110 
Thr Ala 
125 



<210> 80 

<211> 133 

<212> PRT 

<213> Arabidopsis 



tha liana 



<400> 80 
Met Gly Gly Ala 
1 

Ala Ala Gly Thr 

20 

Ser Ala Arg Trp 
35 

Leu Leu Val Val 
50 

lie Glu Pro Ala 
65 

Phe Val Lys Leu 

Asn Val Thr Ala 

100 

lie Glu Arg lie 
115 

Ser Lys Leu Arg 
130 



Leu Ser Thr Val 
5 

Glu Ser Glu Pro 

Gin Leu His Phe 

40 

Asp Phe Ser Ala 
55 

lie His Ala Met 
70 

Asp Val Asp Glu 
85 

Met Pro Thr Phe 

He Gly Ala Lys 

120 

Ala 



Phe Gly Ser Gly 
10 

Ser Arg Val Leu 
25 

Asn Glu He Lys 

Ser Trp Cys Gly 

60 

Ala Asp Lys Phe 
75 

Leu Pro Asp Val 
90 

Val Leu Val Lys 
105 

Lys Asp Glu Leu 



Glu Asp Ala Thr 
15 

Lys Phe Ser Ser 
3 0 

Glu Ser Asn Lys 
45 

Pro Cys Arg Met 

Asn Asp Val Asp 

80 

Ala Lys Glu Phe 
95 

Arg Gly Lys Glu 
110 

Glu Lys Lys Val 
125 



<210> 81 
<211> 119 
<212> PRT 

<213> Brassica napus 



<400> 81 

Met Ala Ala Glu Glu Gly Gin Val 

1 5 
Trp Ala Val Gin Leu Asp Thr Ala 



He Gly Cys His Glu He Asp Val 

10 15 
Lys Gin Ser Asn Lys Leu He Val 
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20 










lie Asp 


Phe 


Thr 


Ala 


Ser 


Trp 


Cys 




35 










40 


Val Phe 


Ala 


Asp 


Leu 


Ala 


Lys 


Lys 


50 










55 




Lys Val 


Asp 


Val 


Asp 


Glu 


Leu 


Gin 


65 








70 






Glu Ala 


Met 


Pro 


Thr 


Phe 


Val 


Leu 








85 








Lys Val 


Val 


Gly 


Ala 


Arg 


Lys 


Glu 






100 










His Thr 


Gly 


Val 


Ala 


Thr 


Ala 






115 












<210> 82 












<211> 118 












<212> PRT 












<213> Nicotiana 


tabacum 






<400> 82 












Met Ala 


Glu 


Glu 


Gly 


Gin 


Val 


He 


1 






5 








Asn Glu 


His 


Leu 


Gin 


Lys 


Gly 


He 






20 










Asp Phe 


Thr 


Ala 


Ser 


Trp 


Cys 


Gly 




35 










40 


Tyr Ala 


Glu 


Leu 


Ala 


Lys 


Lys 


Met 


50 










55 




Asp Val 


Asp 


Glu 


Leu 


Lys 


Ser 


Val 


65 








70 






Met Pro 


Thr 


Phe 


Met 


Phe 


Leu 


Lys 








85 








Val Gly 


Ala 


Lys 


Lys 


Asp 


Glu 


Leu 






100 










Ser Ser 


Thr 


Ser 


Thr 


Ala 








115 













<210> 83 
<211> 118 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 83 



Met 


Ala 


Ala 


Glu 


Gly 


Glu 


Val 


He 


1 








5 








Thr 


Glu 


Lys 


Leu 
20 


Lys 


Ala 


Ala 


Asn 


Asp 


Phe 


Thr 
35 


Ala 


Thr 


Trp 


Cys 


Pro 
40 


Phe 


Ala 
50 


Asp 


Leu 


Ala 


Lys 


Lys 
55 


His 


Asp 


Val 


Asp 


Glu 


Leu 


Asn 


Thr 


Val 


65 










70 






Met 


Pro 


Thr 


Phe 


He 
85 


Phe 


Met 


Lys 


Val 


Gly 


Ala 


Ala 
100 


Lys 


Glu 


Glu 


He 


Thr 


Val 


Val 
115 


Ala 


Ala 


Ala 







<210> 84 

<211> 125 

<212> PRT 

<213> Arabidopsis thaliana 



25 










30 






Pro 


Pro 


Cys 


Arg 


Met 


He 


Ala 


Pro 










45 








Phe 


Met 


Ser 


Ser 


Ala 


He 


Phe 


Phe 








60 










Asn 


Val 


Ala 


Gin 


Glu 


Phe 


Gly 


Val 






75 










80 


He 


Lys 


Asp Gly Asn 


Val 


Val 


Asp 




90 










95 




Asp 


Leu 


His 


Ala 


Thr 


He 


Ala 


Lys 


105 










110 






Gly 


Val 


His 


Thr 


Val 


Asp 


Ala 


Trp 




10 










15 




Asp 


Asp 


Lys 


Lys 


Leu 


He 


Val 


Val 


25 










30 






Pro 


Cys 


Lys 


Phe 


He 


Ala 


Ser 


Phe 










45 








Pro 


Thr 


Val 


Thr 


Phe 


Leu 


Lys 


Val 








60 










Ala 


Thr Asp 


Trp 


Ala 


Val 


Glu 


Ala 






75 










80 


Glu 


Gly Lys 


He 


Val 


Asp 


Lys 


Val 




90 










95 




Gin 


Gin 


Thr 


He 


Ala 


Lys 


His 


He 


105 










110 






Ala 


Cys 


His 


Thr 


Val 


Glu 


Asp 


Trp 




10 










15 




Glu 


Ser 


Lys 


Lys 


Leu 


He 


Val 


He 


25 










30 






Pro 


Cys 


Arg 


Phe 


He 


Ala 


Pro 


Val 










45 








Leu 


Asp 


Val 


Val 


Phe 


Phe 


Lys 


Val 








60 










Ala 


Glu 


Glu 


Phe 


Lys 


Val 


Gin 


Ala 






75 










80 


Glu 


Gly Glu 


He 


Lys 


Glu 


Thr 


Val 




90 










95 




He 


Ala 


Asn 


Leu 


Glu 


Lys 


His 


Lys 


105 










110 
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<400> 84 








Met 


Ala 


Ala 


Glu Glu Gly Gin 


Val 


1 






5 






Trp 


Thr 


Val 


Gin Leu Asp 


Lys 


Ala 






20 






He 


Asp 


Phe 


Thr Ala Ser 


Trp 


Cys 






35 






40 


He 


Phe 


Asn 


Asp Leu Ala 


Lys 


Lys 




50 






55 




Lys 


Val 


Asp 


Val Asp Glu 


Leu 


Gin 


65 






70 






Glu 


Ala 


Met 


Pro Thr Phe 


Val 


Phe 








85 






Lys 


Leu 


Val 


Gly Ala Asn 


Lys 


Glu 








100 






His 


Thr 


Gly 


Val Thr Thr 


Val 


Val 






115 






120 



<210> 85 
<211> 118 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 85 



Met 


Ala 


Gly 


Glu 


Gly 


Glu 


Val 


He 


1 








5 








Asn 


Glu 


Lys 


Val 
20 


Lys 


Asp 


Ala 


Asn 


Asp 


Phe 


Thr 
35 


Ala 


Ser 


Trp 


Cys 


Pro 
40 


Phe 


Ala 
50 


Glu 


Met 


Ala 


Lys 


Lys 
55 


Phe 


Asp 


Val 


Asp 


Glu 


Leu 


Gin 


Ala 


Val 


65 










70 






Met 


Pro 


Thr 


Phe 


Val 
85 


Phe 


Met 


Lys 


Val 


Gly 


Ala 


Ala 
100 


Lys 


Asp 


Glu 


He 


Gly 


Leu 


Val 
115 


Ala 


Ser 


Ala 







<210> 86 
<211> 123 
<212> PRT 

<213> Brassica rapa 



<400> 86 



Met 


Ala 


Ala 


Thr 


Ala 


Glu 


Leu 


He 


1 








5 








His 


Thr 


Val 


Glu 
20 


Asp 


Trp 


Asn 


Asn 


Asn 


Lys 


Leu 


He 


Val 


He 


Asp 


Phe 




35 










40 


Arg 


Phe 


He 


Ala 


Pro 


He 


Phe 


Val 


50 










55 




Val 


Val 


Phe 


Phe 


Lys 


Val 


Asp 


Val 


65 










70 






Glu 


Phe 


Asp 


Val 


Gin 
85 


Ala 


Met 


Pro 


Glu 


Lys 


Leu 


Asp 
100 


Lys 


Val 


Val 


Gly 


Lys 


Leu 


Leu 
115 


Lys 


His 


Ser 


Gin 


Val 
120 



He 


Gly 


Cys 


His 


Thr 


Asn 


Asp 


Val 




10 










15 




Lys 


Glu 


Ser 


Asn 


Lys 


Leu 


He 


Val 


25 










30 






Pro 


Pro 


Cys 


Arg 


Met 


He 


Ala 


Pro 










45 








Phe 


Met 


Ser 


Ser 


Ala 


He 


Phe 


Phe 








60 










Ser 


Val 


Ala 


Lys 


Glu 


Phe 


Gly Val 






75 










80 


He 


Lys 


Ala 


Gly 


Glu 


Val 


Val 


Asp 




90 










95 




Asp 


Leu 


Gin 


Ala 


Lys 


He 


Val 


Lys 


105 










110 






Asn 


Gin 


Phe 


Glu 


Ala 
















125 








Ala 


Cys 


His 


Thr 


Leu 


Glu 


Val 


Trp 




10 










15 




Glu 


Ser 


Lys 


Lys 


Leu 


He 


Val 


He 


25 










30 






Pro 


Cys 


Arg 


Phe 


He 


Ala 


Pro 


Val 










A r — 

45 








Thr 


Asn 


Val 


Val 


Phe 


Phe 


Lys 


He 








60 










Ala 


Gin 


Glu 


Phe 


Lys 


Val 


Glu 


Ala 






75 










80 


Glu 


Gly 


Asn 


He 


He 


Asp 


Arg 


Val 




90 










95 




Asn 


Glu 


Lys 


Leu 


Met 


Lys 


His 


Gly 


105 










110 






Pro 


Ala 


Gly 


Glu 


Val 


He 


Ala 


Cys 




10 










15 




Lys 


Leu 


Lys 


Ala 


Ala 


Lys 


Glu 


Ser 


25 










30 






Thr 


Ala 


Val 


Trp 


Cys 


Pro 


Pro 


Cys 










45 








Glu 


Leu 


Ala 


Lys 


Lys 


His 


Leu Asp 








60 










Asp 


Glu 


Leu 


Ala 


Thr 


Val 


Ala 


Lys 




75 










80 


Thr 


Phe 


Val 


Tyr 


Met 


Lys 


Gly Glu 




Jf u 










95 




Ala 


Ala 


Lys 


Glu 


Glu 


He 


Glu 


Ala 


105 








110 






Ala 


Ala 


Ala 
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<210> 87 
<211> 112 
<212> PRT 

<213> Chlamydomonas reinhardtii 



<400> 87 



\J \J U 1 

(~1 1 \t rz ~\ \r Cot* 
vjxy \j -L y ocx 


veil. 


lie 

-1- •*- d 


Val 

V Cli. 


lie 

-L J- 


Asp 


Ser 


Lvs 


Ala 


Ala 

X X M 


Trt) 


Asd 


Ala 


Gin 


J. 




cr 










1 ft 

X \J 










15 




T.»n Ala TiT/C 
J_J C Li riXa uy D 


vaiy 


Lys 




Gin 


His 


Lys 


Pro 


He 

<X» J- V-» 


Val 

V X JL. 


Val 


Asd 


Phe 


Thr 


20 








25 










30 








Pvt? 

V Y 


Glv 


Pro 

XT J- \J 


Pvs 

v — y £3 


Lys 


Met 


He 

-X. -X- • 


Ala 


Pro 


Leu 


Phe 


Glu 


Thr 


35 










40 










45 








T.on Qpv Sen 


flcn 


Tvy" 

1 y x 


Ala 

■C\± C* 


Glv 


Lys 


Val 


He 
j- ^i. 


Phe 


Leu 

JUJ w VhX 


Lvs 


Val 


Asd 


Val 










55 










60 










A cn Ala Vsa 1 
ribp nld vdl 


Al a 


AT a 


Val 

V CI J. 


Ala 


Glu 


Ala 


Ala 


Glv 


He 


Thr 


Ala 

* X -X. vx 


Met 


Pro 


65 






70 










75 










80 


Thr Phe His 


Val 


Tyr 


Lys 


Asp 


Gly Val 


Lys 


Ala 


Asp 


Asp 


Leu 


Val 


Gly 






85 










90 










95 




Ala Ser Gin 


Asp 


Lys 


Leu 


Lys 


Ala 


Leu 


Val 

V cx x 


Ala 


Lvs 


His 


Ala 

Xi -X» t_x. 


Ala 

X X -X* M 


Ala 

X X -X- ^-A. 




100 








105 










110 






<210> 88 




























<211> 116 




























<212> PRT 




























<213> Fagopyrum 


esculentum 




















./I AA V Q Q 

<4UU> o o 




























Met Ala Glu 


Glu 


Ala 


Gin 


Val 


lie 


Ala 


y & 


Hi Q 
nx o 


X 11X 


Val 

v ax 


Gin 


Glu 


Tm 


l 




5 










1 ft 










15 




Asn Glu Lys 


Phe 


Gin 


Lys 


Ala 


Lys 


Asp 




Glv 


Lvs 


Leu 


He 

«L> \_a> 


Val 


He 


20 










25 










30 






Asp Phe Thr 


Ala 


Ser 


Trp 


Cys 


Gly 


Pro 


Pvs 




Val 


He 

«X- -X> v— 


Thr 

X> XXX. 


Pro 


Tvr 


35 










40 










45 








Val Ser Glu 


Leu 


Ala 


Lys 


Lys 


Phe 


Pro 


His 


Val 


Ala 

X X -X. kX 


Phe 

-X* X X 


Phe 


Lvs 


Val 










55 










60 










Asp Val Asp 


Asp 


Leu 


Lys 


Asp 


Val 


Ala 


Glu 


Glu 


Tvr 
x y x 


Lvs 


Val 


Glu 


Ala 

X X^k. Vi«X 


65 






70 










75 










80 


Met Pro Ser 


Phe 


Val 


lie 


Leu 


Lys 


Glu 


Glv 


Gin 


Glu 

J- WX 


Val 


Glu 


Arg 


He 






85 










90 










95 




Val Gly Ala 


Arg 


Lys 


Asp 


Glu 


Leu 


Leu 


His 


Lys 


He 


Ala 


Val 


His 


Ala 


100 










105 










110 

-1- -L V 






Pro lie Thr 


Ala 


























115 




























<210> 89 




























<211> 122 




























<212> PRT 




























<213> Oryza 


sativa 
























<400> 89 




























Met Ala Ala 


Glu 


Glu Gly Val 


Val 


He 


Al a 




nx o 


Ben 
A3 11 




Acn 

now 


Glu 


1 




5 










X, V 










1 R 
X 




Phe Asp Ala 


Gin 


Met 


Thr 


Lys 


Ala 


Lys 


ril ii 
vjx ix 


Al a 


Gl V 


uy o 


Val 


Val 


He 


20 










25 










7 ft 






lie Asp Phe 


Thr 


Ala 


Ser 


Trp 


Cys 


Gly 


Pt~o 


Cvs 


Ara 


Phe 

X. x x x^. 


He 


Ala 


Pro 


35 










40 










45 








Val Phe Ala 


Glu 


Tyr 


Ala 


Lys 


Lys 


Phe 


Pro 


Gly 


Ala 


Val 


Phe 


Leu 


Lys 


50 








55 










60 










Val Asp Val 


Asp 


Glu 


Leu 


Lys 


Glu 


Val 


Ala 


Glu 


Lys 


Tyr 


Asn 


Val 


Glu 


65 




70 










75 










80 


Ala Met Pro 


Thr 


Phe 


Leu 


Phe 


lie 


Lys 


Asp 


Gly 


Ala 


Glu 


Ala 


Asp 


Lys 






85 










90 










95 




Val Val Gly 


Ala 


Arg 


Lys 


Asp 


Asp 


Leu 


Gin 


Asn 


Thr 


He 


Val 


Lys 


His 


100 










105 










110 






Val Gly Ala 


Thr 


Ala 


Ala 


Ser 


Ala 


Ser 


Ala 
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115 



120 



<210> 90 
<211> 125 
<212> PRT 

<213> Picea mariana 



<400> 90 



Met 


Ala 


Glu 


Gly 


Asn 
5 


Val 


Phe 


Ala 


1 
Ser 


Lys 


Leu 


Gin 


Glu 


Ala 


He 


Asp 








20 










Phe 


Thr 


Ala 


Thr 


Trp 


Cys 


Gly 


Pro 






35 










40 


Val 


Glu 


Leu 


Ser 


Lys 


Lys 


Phe 


Pro 




50 










55 




Val 


Asp 


Glu 


Leu 


Arg 


Asp 


Val 


Ala 


65 










70 






Pro 


Thr 


Phe 


lie 


Phe 


lie 


Lys 


Asp 










85 








Gly Ala 


Lys 


Lys 


Asp 


Asp 


Leu 


Glu 








100 










Ala 


Ala 


Thr 


Thr 


Thr 


Glu 


Ala 


Thr 






115 










120 



Cys 


His 


Ser 


Thr 


Glu Gly 


Trp 


Arg 




10 










15 




Thr 


Lys 


Arg 


Leu 


Val 


Ala 


Val 


Asp 


25 










30 






Cys 


Arg 


Val 


He 


Gly 
45 


Pro 


Val 


Phe 


Glu 


He 


Phe 


Phe 
60 


Leu 


Lys 


Val 


Asp 


Gin 


Glu 


Trp 
75 


Asp 


Val 


Glu 


Ala 


Met 
80 


Gly Lys 


Ala 


Val 


Asp 


Lys 


Val 


Val 




90 










95 




Arg 


Lys 


Val 


Ala 


Ala 


Leu 


Ala 


Ala 


105 








110 






Leu 


Pro 


Ala 


Gin 


Ala 
125 









<210> 91 
<211> 118 
<212> PRT 

<213> Ricinus communis 
<400> 91 



Met 


Ala 


Ala 


Glu 


Glu 


Gly 


Gin 


Val 


He 


Gly Cys 


His 


Thr 


Val 


Glu 


Ala 


1 








5 








10 








15 




Trp 


Asn 


Glu 


Gin 


Leu 


Gin 


Lys 


Gly 


Asn Asp Thr 


Lys 


Gly 


Leu 


He 


Val 






20 










25 








30 






Val 


Asp 


Phe 


Thr 


Ala 


Ser 


Trp 


Cys 


Gly 


Pro Cys 


Arg 


Phe 


He 


Ala 


Pro 




35 










40 








45 








Phe 


Leu 
50 


Ala 


Glu 


Leu 


Ala 


Lys 
55 


Lys 


Leu 


Pro Asn 


Val 
60 


Thr 


Phe 


Leu 


Lys 


Val 


Asp 


Val 


Asp 


Glu 


Leu 


Lys 


Thr 


Val 


Ala His 


Glu 


Trp 


Ala 


Val 


Glu 


65 






70 








75 










80 


Ser 


Met 


Pro 


Thr 


Phe 


Met 


Phe 


Leu 


Lys 


Glu Gly Lys 


He 


Met 


Asp 


Lys 










85 










90 








95 


His 


Val 


Val 


Gly 


Ala 


Lys 


Lys 


Asp 


Glu 


Leu 


Gin Gin 


Thr 


He 


Ala 


Lys 






100 








105 








110 






Met 


Ala 


Thr 
115 


Ala 


Ser 


Thr 





















<210> 92 
<211> 126 
<212> PRT 

<213> triticum aestivum 



<400> 92 



Ala 


Ala 


Ser 


Ala 


Ala 


Thr 


Ala 


Thr 


Ala 


Thr 


Ala 


Ala 


Ala 


Val 


Gly Ala 


1 








5 










10 










15 




Gly Glu Val 


He 


Ser 


Val 


His 


Ser 


Leu 


Glu 


Gin 


Trp 


Thr 


Met 


Gin 


He 








20 










25 










30 






Glu 


Glu 


Ala 
35 


Asn 


Ala 


Ala 


Lys 


Lys 
40 


Leu 


Val 


Val 


He 


Asp 
45 


Phe 


Thr 


Ala 


Ser 


Trp 
50 


Cys 


Gly 


Pro 


Cys 


Arg 
55 


He 


Met 


Ala 


Pro 


He 
60 


Phe 


Ala 


Asp 


Leu 


Ala 


Lys 


Lys 


Phe 


Pro 


Ala 


Ala 


Val 


Phe 


Leu 


Lys 


Val 


Asp 


Val 


Asp 


Glu 



65 70 75 80 



67 



Leu Lys Pro lie 

Leu Phe Met Lys 

100 

Lys Glu Glu Leu 
115 



Ala Glu Gin Phe 
85 

Glu Gly Asp Val 

Thr Thr Lys Val 

120 



Ser Val Glu Ala 
90 

Lys Asp Arg Val 
105 

Gly Leu His Ala 



Met Pro Thr Phe 
95 

Val Gly Ala lie 

110 
Ala Gin 
125 



<210> 93 

<211> 109 

<212> PRT 

<213> Aspergillus nidulans 

<400> 93 



Gly Ala 


Ser 


Glu 


His 


Val Pro 


Pro 


He 


Thr Ser 


Lys 


Ala 


Glu 


Phe 


Gin 


1 








5 








10 








15 




Glu 


Lys 


Val 


Leu 


Asn 


Ala Lys 


Gly 


Phe 


Val Val 


Val 


Asp 


Cys 


Phe 


Ala 






20 








25 








30 






Thr 


Trp 


Cys 


Gly 


Pro 


Cys Lys 


Ala 


He 


Ala Pro 


Thr 


Val 


Glu 


Lys 


Phe 




35 








40 








45 








Ala 


Gin 


Thr 


Tyr 


Thr 


Asp Ala 


Ser 


Phe 


Tyr Gin 


He 


Asp 


Val 


Asp 


Glu 




50 






55 








60 










Leu 


Ser 


Glu 


Val 


Ala 


Ala Glu 


Leu Gly lie Arg Ala 


Met 


Pro 


Thr 


Phe 


65 










70 






75 










80 


Leu 


Leu 


Phe 


Lys 


Asp 


Gly Gin 


Lys 


Val 


Ser Asp 


Val 


Val 


Gly Ala Asn 








85 








90 








95 




Pro 


Gly 


Ala 


Leu 


Glu 


Ala Gly 


He 


Lys 


Ala Leu 


Leu 


Ala 












100 








105 















<210> 94 
<211> 105 
<212> PRT 

<213> Alicyclobacillus 
<400> 94 



Ala 


Thr 


Met 


Thr 


Leu 


Thr 


Asp 


Ala 


Asn 


Phe 


Gin 


Gin 


Ala 


He 


Gin 


Gly 


1 








5 








10 










15 




Asp 


Lys 


Pro 


Val 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Ala 


Trp 


Cys 


Gly 


Pro 


Cys 




20 










25 










30 






Arg 


Met 


Met 


Ala 


Pro 


Val 


Leu 


Glu 


Glu 


Phe 


Ala 


Glu 


Ala 


His 


Ala 


Asp 




35 










40 










45 








Lys 


Val 


Thr 


Val 


Ala 


Lys 


Leu 


Asn 


Val 


Asp 


Glu 


Asn 


Pro 


Glu 


Thr 


Thr 


50 










55 










60 










Ser 


Gin 


Phe 


Gly 


He 


Met 


Ser 


He 


Pro 


Thr 


Leu 


He 


Leu 


Phe 


Lys 


Gly 


65 








70 










75 










80 


Gly Arg 


Pro 


Val 


Lys 


Gin 


Leu 


He 


Gly 


Tyr 


Gin 


Pro 


Lys 


Glu 


Gin 


Leu 










85 










90 










95 




Glu 


Ala 


Gin 


Leu 
100 


Ala 


Asp 


Val 


Leu 


Gin 
105 

















<210> 95 
<211> 91 
<212> PRT 

<213> Archaeoglobus fulgidus 
<400> 95 

Met Val Met Met Lys Leu Phe Thr 

1 5 
Lys Ala Glu Lys Val Val Ser Lys 

20 

Ala He Asn Leu Pro Val Asn Thr 

35 40 
Lys Phe Gly He Arg Gly Val Pro 

50 55 
Leu He Leu Gly Val Pro Asp Glu 



Ser Pro Thr Cys Pro Tyr Cys Pro 

10 15 
Val Ala Lys Glu Glu Gly Val Leu 
25 30 
Asp Glu Gly Leu Lys Glu Ala Leu 

45 

Ala Leu Val He Asn Asp Lys Tyr 

60 

Gly Glu Leu Arg Gin Leu He Arg 



-68 



65 70 75 80 

Lys Leu Lys Gly Gly Glu Glu Tyr Gly Ala Ser 

85 90 



<210> 96 
<211> 103 
<212> PRT 

<213> Bacillus subtilis 
<400> 96 



Ala 


He 


Val 


Lys 


Ala 


Thr 


Asp 


Gin 


Ser 


Phe 


Ser 


Ala 


Glu Thr Ser Glu 


1 






5 








10 






15 


Gly Val 


Val 


Leu 


Ala 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


Gly Pro Cys Lys 








20 










25 








30 


Met 


He 


Ala 
35 


Pro 


Val 


Leu 


Glu 


Glu 
40 


Leu 


Asp 


Gin 


Glu 


Met Gly Asp Lys 
45 


Leu 


Lys 


He 


Val 


Lys 


He 


Asp 


Val 


Asp 


Glu 


Asn Gin Glu Thr Ala Gly 




50 










55 










60 




Lys 


Tyr 


Gly 


Val 


Met 


Ser 


He 


Pro 


Thr 


Leu 


Leu 


Val 


Leu Lys Asp Gly 


65 






70 










75 




80 


Glu 


Val 


Val 


Glu 


Thr 
85 


Ser 


Val 


Gly 


Phe 


Lys 
90 


Pro 


Lys 


Glu Ala Leu Gin 
95 


Glu 


Leu 


Val 


Asn 
100 


Lys 


His 


Leu 















<210> 97 
<211> 87 
<212> PRT 

<213> Bacteriophage T4 . 
<400> 97 



Met 


Phe 


Lys 


Val 


Tyr 


Gly 


Tyr 


Asp 


Ser Asn 


He 


His 


Lys 


Cys 


Val 


Tyr 


1 








5 








10 










15 




Cys 


Asp 


Asn 


Ala 


Lys 


Arg 


Leu 


Leu 


Thr Val 


Lys 


Lys 


Gin 


Pro 


Phe 


Glu 








20 










25 








30 






Phe 


He 


Asn 


He 


Met 


Pro 


Glu 


Lys 


Gly Val 


Phe 


Asp 


Asp 


Glu 


Lys 


He 






35 










40 








45 








Ala 


Glu 


Leu 


Leu 


Thr 


Lys 


Leu Gly Arg Asp 


Thr 


Gin 


He 


Gly 


Leu 


Thr 




50 










55 








60 










Met 


Pro 


Gin 


Val 


Phe 


Ala 


Pro 


Asp 


Gly Ser 


His 


He 


Gly Gly 


Phe 


Asp 


65 










70 








75 










80 


Gin 


Leu Arg 


Glu 


Tyr 


Phe 


Lys 


























85 























<210> 98 
<211> 117 
<212> PRT 

<213> Borrelia burgdorferi 
<400> 98 



Met 


Ala 


He 


Ser 


Leu 


Thr 


Glu Glu Asp 


Phe 


Val 


Val 


Lys 


Val 


Phe 


Asp 


1 








5 






10 










15 




Tyr 


Lys 


Asn 


Asp 


Lys 


Glu 


Trp Ser Phe 


Arg 


Gly Asp Arg 


Pro 


Ala 


He 








20 






25 










30 






He 


Asp 


Phe 
35 


Tyr 


Ala 


Asn 


Trp Cys Gly 
40 


Pro 


Cys 


Lys 


Met 
45 


Leu 


Ser 


Pro 


He 


Phe 
50 


Glu 


Lys 


Leu 


Ser 


Lys Lys Tyr 
55 


Glu 


Asn 


Ser 
60 


He 


Asp 


Phe 


Tyr 


Lys 


Val 


Asp 


Thr 


Asp 


Lys 


Glu Gin Asp 


He 


Ser 


Ser 


Ala 


He 


Gly Val 


65 










70 






75 










80 


Gin 


Ser 


Leu 


Pro 


Thr 
85 


He 


Leu Phe He 


Pro 
90 


Val 


Asp 


Gly 


Lys 


Pro 
95 


Lys 


Val 


Ser 


Val 


Gly 
100 


Phe 


Leu 


Gin Glu Asp 
105 


Ala 


Phe 


Glu 


Asn 


He 
110 


He 


Lys 
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Asp Phe Phe Gly Phe 
115 



<210> 99 

<211> 108 

<212> PRT 

<213> Buchnera aphidicola 

<400> 99 



Met 


Asn 


Lys 


He 


He 


Glu 


Leu 


Thr 


Asp 


Gin 


Asn 


Phe 


Glu 


Glu 


Gin 


Val 


1 






5 










10 










15 




Leu 


Asn 


Ser 


Lys 
20 


Ser 


Phe 


Phe 


Leu 


Val 
25 


Asp 


Phe 


Trp 


Ala 


Gin 
30 


Trp 


Cys 


Asn 


Pro 


Cys 


Lys 


He 


Leu 


Ala 


Pro 


He 


Leu 


Glu 


Glu 


He 


Ser 


Lys 


Glu 






35 








40 










45 








Tyr 


Ser 


Asn 


Lys 


Val 


He 


Val 


Gly 


Lys 


Leu 


Asn 


He 


Glu 


Glu 


Asn 


Pro 


50 








55 










60 










Asn 


Thr 


Ala 


Pro 


Val 


Tyr 


Ser 


He 


Arg 


Ser 


He 


Pro 


Thr 


Leu 


Leu 


Leu 


65 










70 










75 










80 


Phe 


Asn 


Asn 


Ser 


Glu 
85 


Val 


Leu 


Ala 


Thr 


Lys 
90 


Val 


Gly 


Ala 


Val 


Ser 
95 


Lys 


Leu 


Glu 


Leu 


Lys 


Glu 


Phe 


Leu Asp 


Glu 


Asn 


He 


Asn 











100 105 



<210> 100 
<211> 108 
<212> PRT 
<213> aphidicola 



<400> 100 



Met 


Asn 


Lys 


He 


He 


Glu 


Leu 


Thr 


1 






5 








Leu 


Glu 


His 


Lys 
20 


Ser 


Phe 


Val 


Leu 


Asn 


Pro 


Cys 
35 


Lys 


He 


Leu 


Ala 


Pro 
40 


Tyr 


Phe 
50 


Asn 


Lys 


He 


Lys 


Val 
55 


Gly 


Asn 


Thr 


Ala 


Pro 


He 


Tyr 


Ser 


He 


65 










70 






Phe 


His 


Gly 


Arg 


Glu 
85 


Val 


Leu 


Ala 


Leu 


Gin 


Leu 


Lys 
100 


Asp 


Phe 


Leu 


Asp 



Asp 


Gin 


Asn 


Phe 


Glu 


Lys 


Glu 


Val 


10 










15 




Val 


Asp 


Phe 


Trp 


Ala 


Glu 


Trp 


Cys 


25 










30 






He 


Leu 


Glu 


Glu 


He 
45 


Ala 


Gin 


Glu 


Lys 


Leu 


Asn 


He 


Glu 


Lys 


Asn 


Pro 






60 










Arg 


Gly 


He 


Pro 


Ala 


Leu 


Leu 


Leu 




75 










80 


Thr 


Lys 
90 


Val 


Gly 


Ala 


He 


Ser 
95 


Lys 


Glu 


Asn 


He 


Lys 











105 



<210> 101 
<211> 108 
<212> PRT 

<213> Chlorobium limicola 
<220> 

<221> VARIANT 

<222> 16, 17, 38, 42, 45, 54, 55, 58, 66, 72, 75, 79, 80, 81, 94, 
99, 103 

<223> Xaa = Any Amino Acid 
<400> 101 

Ala Gly Lys Tyr Phe Glu Ala Thr Asp Lys Asn Phe Gin Thr Glu Xaa 

1 5 10 15 

Xaa Asp Ser Asp Lys Ala Val Leu Val Asp Phe Trp Ala Ser Trp Cys 

20 25 3 0 

Gly Pro Cys Met Met Xaa Gly Pro Val Xaa Glu Gin Xaa Ala Asp Asp 

35 40 45 

Tyr Glu Gly Lys Ala Xaa Xaa Ala Lys Xaa Asn Val Asp Glu Asn Pro 



50 

Asn Xaa Ala Gly 
65 

Xaa Lys Gly Gly 

Asn Met Xaa Ala 

100 



55 

Gin Tyr Gly Xaa 
70 

Lys Val Val Asp 
85 

Lys Lys Xaa Asp 



60 

Arg Ser Xaa Pro 
75 

Gin Met Val Gly 
90 

Glu His He Gly 
105 



Thr Met Xaa Xaa 

80 

Ala Xaa Pro Lys 
95 



<210> 102 

<211> 102 

<212> PRT 

<213> Chlamydia muridarum 

<400> 102 



Met Val 


Gin 


He 


Val 


Ser 


Gin Asp Asn 


Phe 


Ala Asp 


Ser 


He 


Ala 


Ser 


1 






5 








10 








15 




Gly Leu 


Val 


Leu 


Val 


Asp 


Phe Phe 


Ala 


Glu 


Trp Cys 


Gly 


Pro 


Cys 


Lys 




20 








25 








30 






Met Leu 


Thr 
35 


Pro 


Val 


Leu 


Glu Ala 
40 


Leu 


Ala 


Ala Glu 


Leu 
45 


Pro 


Tyr 


Val 


Thr He 


Leu 


Lys 


Leu 


Asp 


He Asp 


Ala 


Ser 


Pro Arg 


Pro 


Ala 


Glu 


Gin 


50 








55 






60 










Phe Gly 


Val 


Ser 


Ser 


He 


Pro Thr 


Leu 


He 


Leu Phe 


Lys 


Asp Gly Lys 


65 








70 








75 








80 


Glu Val 


Glu 


Arg 


Ser 


Val 


Gly Leu 


Lys 


Asp 


Lys Asp 


Ser 


Leu 


Val 


Lys 






85 






90 








95 




Leu He 


Ser 


Lys 
100 


His 


Gin 



















<210> 103 
<211> 102 
<212> PRT 

<213> Chlamydia pneumoniae 
<400> 103 



Met 


Val 


Lys 


He 


He 


Ser 


Ser 


Glu 


Asn 


Phe 


Asp 


Ser 


Phe 


He 


Ala 


Ser 


1 






5 










10 










15 




Gly 


Leu 


Val 


Leu 


Val 


Asp 


Phe 


Phe 


Ala 


Glu 


Trp 


Cys 


Gly 


Pro 


Cys 


Arg 






20 










25 










30 






Met 


Leu 


Thr 
35 


Pro 


He 


Leu 


Glu 


Asn 
40 


Leu 


Ala 


Ala 


Glu 


Leu 
45 


Pro 


His 


Val 


Thr 


He 


Gly 


Lys 


He 


Asn 


He 


Asp 


Glu 


Asn 


Ser 


Lys 


Pro 


Ala 


Glu 


Thr 




50 






55 










60 










Tyr 


Glu 


Val 


Ser 


Ser 


He 


Pro 


Thr 


Leu 


He 


Leu 


Phe 


Lys 


Asp 


Gly Asn 


65 










70 










75 










80 


Glu 


Val 


Ala 


Arg 


Val 


Val 


Gly 


Leu 


Lys 


Asp 


Lys 


Glu 


Phe 


Leu 


Thr 


Asn 








85 










90 










95 




Leu 


He 


Asn 


Lys 
100 


His 


Ala 























<210> 104 
<211> 102 
<212> PRT 
<213> Psittaci 



<400> 104 



Met 


Val 


Lys 


Val 


Val 


Ser 


Ala 


Glu 


1 








5 








Gly 


Leu 


Val 


Leu 
20 


He 


Asp 


Phe 


Phe 


Met 


Leu 


Thr 

35 


Pro 


Val 


Leu 


Glu 


Ser 
40 


Leu 


He 
50 


Gly 


Lys 


Val 


Asn 


He 
55 


Asp 



Asn 


Phe 


Asn 


Ser 


Phe 


He 


Ala 


Thr 




10 










15 




Ala 


Glu 


Trp 


Cys 


Gly 


Pro 


Cys 


Lys 


25 










30 






Leu 


Glu 


Ala 


Glu 


Val 


Ser 


Ser 


Val 










45 








Asp 


His 


Pro 


Ala 


Pro 


Ala 


Glu 


Gin 



60 



-71 



Tyr Gly Val Ser 
65 

Glu Val Asp Arg 

Leu lie Asn Gin 

100 



Ser lie Pro Thr 
70 

Val Val Gly Leu 
85 

His Ser 



Leu lie Leu Phe 
75 

Lys Asp Lys Asp 
90 



Lys Asp Gly Lys 

80 

Ser Leu lie Arg 
95 



<210> 105 

<211> 102 

<212> PRT 

<213> Chlamydia trachomatis 



<400> 105 




Met 


Val 


Gin 


Val 


1 








Gly 


Leu 


Val 


Leu 






20 


Met 


Leu 


Thr 


Pro 






35 




Thr 


He 


Leu 


Lys 




50 






Tyr 


Ser 


Val 


Ser 


65 








Glu 


Val 


Glu 


Arg 


Leu 


He 


Ser 


Lys 








100 



Val Ser Gin Glu 
5 

He Asp Phe Phe 

Val Leu Glu Ala 

40 

Val Asp He Asp 
55 

Ser He Pro Thr 
70 

Ser Val Gly Leu 
85 

His Gin 



Asn Phe Ala Asp 
10 

Ala Glu Trp Cys 
25 

Leu Ala Ala Glu 

Ser Ser Pro Arg 

60 

Leu He Leu Phe 
75 

Lys Asp Lys Asp 
90 



Ser He Ala Ser 
15 

Gly Pro Cys Lys 
30 

Leu Pro His Val 
45 

Pro Ala Glu Gin 

Lys Asp Gly Lys 

80 

Ser Leu He Lys 
95 



<210> 106 
<211> 105 
<212> PRT 

<213> Cornybacterium nephridii 



<400> 106 




Ala 


Thr 


Val 


Lys 


1 








Ser 


Ser 


Glu 


Pro 








20 


Cys 


Lys 


Met 


He 






35 




Gly Gin 


Val 


Lys 




50 






Ala 


Ala 


Gin 


Phe 


65 








Asp 


Gly 


Glu 


Leu 


Leu 


Ala 


Asp 


Trp 








100 



Val 


Asp 


Asn 


Ser 


5 








Val 


Val 


Val 


Asp 


Ala 


Pro 


Ala 


Leu 








40 


He 


Ala 


Lys 


Val 






55 




Gly 


Val 


Arg 


Ser 




70 






Ala 


Ala 


Asn 


Met 


85 








He 


Lys 


Ala 


Ser 



Asn Phe Gin Ser 
10 

Phe Trp Ala Glu 
25 

Asp Glu He Ala 

Asn He Asp Glu 

60 

He Pro Thr Leu 
75 

Val Gly Ala Ala 
90 

Ala 
105 



Asp Val Leu Gin 
15 

Trp Cys Gly Pro 
30 

Thr Glu Met Ala 
45 

Asn Pro Glu Leu 

Leu Met Phe Lys 

80 

Pro Lys Ser Arg 
95 



<210> 107 
<211> 107 
<212> PRT 

<213> Cornybacterium nephridii 



<400> 107 

Ser Ala Thr He Val Asn Thr Thr 

1 5 
Leu Asp Ala Glu Thr Pro Val Leu 

20 

Ala Pro Cys Lys Ala He Ala Pro 

35 40 
Tyr Ala Gly Lys Val Lys He Val 

50 * 55 
Asp Thr Ala Val Lys Tyr Asn He 



Asp Glu Asn Phe Gin Ala Asp Val 

10 15 
Val Asp Phe Trp Ala Gly Trp Cys 
25 30 
Val Leu Glu Glu Leu Ser Asn Glu 

45 

Lys Val Asp Val Thr Ser Cys Glu 

60 

Arg Asn He Pro Ala Leu Leu Met 



-72 



65 

Phe Lys Asp Gly 

Ser Lys Leu Ala 

100 



70 

Glu Val Val Ala 
85 

Ala Phe lie Asp 



75 

Gin Gin Val Gly 
90 

Gin Asn lie 
105 



80 

Ala Ala Pro Arg 
95 



<210> 108 

<211> 145 

<212> PRT 

<213> Cornybacterium nephridii 



<400> 108 



I'lCL 


Tip 

lie 


Tip 


V d X 




Ala 


Ser 


Cvs 


1 








5 








Glu 


Lys 


Leu 


Ala 


Val 


His 


Pro 


Asn 






20 










Leu 


Pro 


Leu 


Glu 


Pro 


He 


Glu 


Leu 






35 










40 


He 


Ser 


Asn 


Ser 


Asp 


Leu 


Pro 


Val 




50 










55 




Cys 


Gly 


Pro 


Cys 


Lys 


Met 


Met 


Ala 


65 










70 






Gin 


Asn 


Pro 


Tyr 


Val 


Val 


Phe 


Ala 










85 








Arg 


Leu 


Ser 


Ala 


Ala 


Phe 


Asn 


Val 






100 










Met 


Asn 


Lys 


Thr 


Thr 


Glu 


Val 


Ala 






115 










120 


Leu 


Glu 


Leu 


Gin 


Gin 


Trp 


Leu 


Asp 




130 










135 





Asn 
145 



Gly 


Ala 


Lys 


Asn 


Arg 


Val 


Pro 


Glu 


10 










15 




Cys 


Gly Gin Cys 


His 


Gin 


Ala 


Leu 


25 










30 






Asn 


Glu 


Gin 


Asn 


Phe 
45 


Ser 


Asn 


Phe 


Leu 


He 


Asp 


Leu 
60 


Trp 


Ala 


Glu 


Trp 


Pro 


His 


Phe 
75 


Ala 


Gin 


Val 


Ala 


Lys 
80 


Lys 


He 


Asp 


Thr 


Glu 


Ala 


Asn 


Pro 


90 










95 




Arg 


Ser 


He 


Pro 


Thr 


Leu 


Val 


Leu 


105 










110 






Arg 


He 


Ser Gly Ala 


Leu 


Arg 


Thr 










125 








Gin 


Gin 


Leu 


Gin 


Gin 


Gin 


Gin Gly 



140 



<210> 109 
<211> 107 
<212> PRT 

<213> Chromatium vinosum 
<220> 

<221> VARIANT 

<222> 17, 38, 42, 55, 58, 60, 72, 107 
<223> Xaa = Any Amino Acid 

<400> 109 



Ser 


Asp 


Ser 


He 


Val 


His 


Val 


Thr 


Asp 


Asp 


Ser 


Phe 


Glu 


Glu 


Glu 


Val 


1 






5 










10 










15 




Xaa 


Lys 


Ser 


Pro 


Asp 


Pro 


Val 


Leu 


Val 


Asp 


Tyr 


Trp 


Ala 


Asp 


Trp 


Cys 






20 








25 










30 






Gly 


Pro 


Cys 


Lys 


Met 


Xaa 


Ala 


Pro 


Val 


Xaa 


Asp 


Glu 


He 


Ala 


Asp 


Glu 




35 








40 










45 








Tyr 


Ala 


Gly 


Arg 


Val 


Lys 


Xaa 


Ala 


Lys 


Xaa 


Asn 


Xaa 


Asp 


Glu 


Asn 


Pro 


50 








55 










60 










Asn 


Thr 


Pro 


Pro 


Arg 


Tyr 


Gly 


Xaa 


Arg 


Gly 


He 


Pro 


Thr 


Leu 


Met 


Leu 


65 








70 










75 










80 


Phe 


Arg 


Gly 


Gly 


Glu 


Val 


Glu 


Ala 


Thr 


Lys 


Val 


Gly 


Ala 


Val 


Ser 


Lys 




85 










90 










95 




Ser 


Gin 


Leu 


Thr 
100 


Ala 


Phe 


Leu 


Asp 


Ser 
105 


Asn 


Xaa 













<210> 110 
<211> 107 
<212> PRT 

<213> Clostridium litorale 
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<400> 110 . _ Th Glu Va i L eu Glu Gly 

Met Leu Met Leu Asp Lys Asp Thr Phe Lys Thr Qiu vax ^ 

T nr Gly Tyr Val Leu Val Asp Tyr Phe Ser Asp Gly Cys Val Pro Cys 

Lys Ala Leu Met Pro Ala Val Glu Glu Leu Ser Lys Lys Tyr Glu Gly 

Arg Val Val Phe Ala Lys Leu Asn Thr Thr Gly Ala Arg Arg Leu Ala 

lie ler Gin Lys lie Leu Sly Leu Pro Thr Leu Ser Leu Tyr Lys Asp 

G 5 ly Val Lys Val Asp llu Val Thr Lys Asp Asp Ala Thr He Glu Asn 

85 

He Glu Ala Met Val Glu Glu His He Ser Lys 

inn 105 



<210> HI 
<211> 40 
<212> PRT 

<213> Clostridium sporogenes 



Met^eu'val Leu Asp Lys Lys Thr Phe Glu Glu Glu Val Leu Lys Thr 

Lys Gly Tyr Val Leu Val Asp Tyr Phe Gly Asp Gly Cys Val Pro Cys 

20 25 



Glu Ala Leu Met Pro Asp Val Glu 

/ n 



35 40 



<210> 112 
<211> 33 
<212> PRT 

<213> Clostridium sticklandu 



S£ 0 w£"lu Leu Asp Lys Asp Thr Phe Glu Thr Glu Val Leu Gin Gly 
Tnr Gly Tyr Val Leu Val Asp Phe Trp Ser Glu Gly Cys Glu Pro Cys 



20 25 

Lys 



<210> 113 
<211> 106 
<212> PRT 

<213> Coprinus comatus 



SX°?*i"ln Val He Ser Asn Leu Asp Glu Phe Asn Lys Leu Thr Asn 

Ser Gly Lys lie lie He He Asp Phe Trp Ala Thr Trp Cys Gly Pro 

Cys Arg Val He Ser Pro He Phe Glu Lys Phe Ser Glu Lys Tyr Gly 

Ala Asn Asn He Val Phe Ala Lys Val Asp Val Asp Thr Ala Ser Asp 

He ler Glu Glu Ala Lys Se Arg Ala Met Pro Thr Phe Gin Val Tyr 

Lys Asp Gly Gin Lys He Asp Glu Leu Val Gly Ala Asn Pro Thr Ala 

85 

Leu Glu Ser Leu Val Gin Lys Ser Leu Ala 

i nn 105 
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<210> 114 
<211> 105 
<212> PRT 

<213> Dictyostelium discoideum 



<400> 114 



Met 


Ser 


rtuil 


A TCI 


Val 


He 

-L. V-* 


His 


Val 


1 
















His 


Leu 


Arg 


Asp 

o n 
z u 


Glu 


Arg 


Val 


Val 


Gly 


Pro 


Cys 
35 


Arg 


Ala 


He 


Ser 


Pro 
40 


Phe 


lie 
50 


Thr 


Phe 


Thr 


Phe 


Leu 
55 


His 


His 


Pro 


He 


Val 


Ser 


Lys 


He 


Lys 


65 










70 






Arg Asn 


Gly 


Ser 


Lys 


Val 


Ser 


Glu 










85 








Leu 


Arg 


Ser 


Thr 
100 


Leu 


Glu 


Ala 


Asn 



h-j — j- 


Ser 
10 


Cys 


Glu 


Glu 


Leu 


Asd 
15 


Lvs 


Val 


Asp 


Phe 


Ser 


Ala 


Val 


Trp 


Cys 


















Val 


Phe 


Glu 


Lys 


Leu 
45 


Ser 


Asn 


Glu 


Val 


Asp 


He 


Asp 
60 


Lys 


Leu 


Asn 


Val 


Ser 


Val 


Pro 
75 


Thr 


Phe 


His 


Phe 


Tyr 
80 


Phe 


Ser Gly Ala 


Ser 


Glu 


Ser 


He 




90 










95 




Lys 
















105 

















<210> 115 
<211> 88 
<212> PRT 

<213> Dictyostelium discoideum 
<400> 115 



Met 


Ser 


Arg 


Val 


He 


His 


He 


Ser 


Ser 


Asn 


Glu 


Glu 


Leu Asp 


Lys 


His 


1 






5 










10 










15 




Leu 


Gin 


Ala 


Glu 


Arg 


Leu 


Val 


He 


Asp 


Phe 


Ser 


Ala 


Ala 


Trp 


Cys 


Gly 








20 








25 










30 






Pro 


Cys 


Arg 


Ala 


He 


Ser 


Pro 


Val 


Phe 


Glu 


Lys 


Leu 


Ser 


Asn 


Glu 


Phe 




35 










40 










45 








Val 


Thr 


Phe 


Thr 


Phe 


Val 


His 


Val 


Asp 


He 


Asp 


Lys 


Leu 


Ser 


Gly His 




50 










55 










60 










Pro 


He 


Val 


Lys 


Glu 


He 


Arg 


Ser 


Val 


Pro 


Thr 


Phe 


Tyr 


Phe 


Tyr 


Arg 


65 








70 










75 










80 


Asn Gly 


Ala 


Lys 


Val 


Ser 


Glu 


Phe 



















85 



<210> 116 
<211> 88 
<212> PRT 

<213> Dictyostelium discoideum 
<400> 116 



Met 


Ser 


Arg 


Val 


He 


His 


He 


Ser 


Ser 


Asn 


Glu 


Glu 


Leu 


Asp 


Lys His 


1 






5 










10 










15 


Leu 


Gin 


Ala 


Glu 


Arg 


Leu 


Val 


He 


Asp 


Phe 


Ser 


Ala 


Ala 


Trp 


Cys Gly 








20 










25 










30 




Pro 


Cys 


Arg 


Ala 


He 


Ser 


Pro 


Val 


Phe 


Glu 


Lys 


Leu 


Ser 


Asn 


Glu Phe 




35 










40 










45 






Val 


Thr 


Phe 


Thr 


Phe 


Val 


His 


Val 


Asp 


He 


Asp 


Lys 


Leu 


Ser 


Gly His 




50 










55 










60 








Pro 


He 


Val 


Lys 


Glu 


He 


Arg 


Ser 


Val 


Pro 


Thr 


Phe 


Tyr 


Phe 


Tyr Arg 


65 








70 










75 








80 


Asn Gly 


Ala 


Lys 


Val 


Ser 


Glu 


Phe 

















85 



<210> 117 
<211> 108 
<212> PRT 
<213> E col 



, salmonella 



typhimurium 
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<400> 117 




Ser Asp 


Lys 


He 


1 






Leu Lys 


Ala 


Asp 






20 


Gly Pro 


Cys 


Lys 




35 




Tyr (jin 




Lys 


50 






Gly Thr 


Ala 


Pro 


65 






Phe Lys 


Asn 


Gly 


Gly Gin 


Leu 


Lys 






100 



He His Leu Thr 
5 

Gly Ala He Leu 

Met He Ala Pro 

40 

Leu Thr Val Ala 
55 

Lys Tyr Gly He 
70 

Glu Val Ala Ala 
85 

Glu Phe Leu Asp 



Asp Asp Ser Phe 
10 

Val Asp Phe Trp 
25 

lie Leu Asp Glu 

Lys Leu Asn He 

60 

Arg Gly He Pro 
75 

Thr Lys Val Gly 
90 

Ala Asn Leu Ala 
105 



Asp 


Thr 


Asp 


Val 






15 




m.± a 


olU 


xrp 


b 




30 






He 


Ala 


Asp 


Glu 


45 








Asp 


Gin 


Asn 


Pro 


Thr 


Leu 


Leu 


Leu 








80 


Ala 


Leu 


Ser 


Lys 






95 





<210> 118 

<211> 105 

<212> PRT 

<213> Synechocystis 



<400> 118 



Met 


Ala 


Val 


Lys 


Lys 


Gin 


Phe 


Ala 


1 








5 








Ser 


Pro 


Lys 


Pro 
20 


Val 


Leu 


Val 


Asp 


Cys 


Gin 


Met 


Met 


Ala 


Pro 


He 


Leu 




35 










40 


Gin 


Gin 
50 


He 


Gin 


Val 


Val 


Lys 
55 


He 


Ala 


Thr 


Gin 


Tyr 


Gin 


He 


Gin 


Ser 


65 










70 






Gin Gly 


Gin 


Pro 


Val 


His 


Arg 


Met 










85 








Leu 


He 


Gin 


Gin 
100 


Leu 


Gin 


Val 


Phe 



Asn 


Phe Ala 


Glu 


Met 


Leu 


Ala 


Gly 




10 








15 




Phe 


Tyr Ala 


Thr 


Trp 


Cys 


Gly 


Pro 


25 








30 






Glu 


Gin Val Gly Ser His 


Leu 


Arg 








45 








Asp 


Thr Asp 


Lys 


Tyr 


Pro 


Ala 


He 






60 










Leu 


Pro Thr 


Leu 


Val 


Leu 


Phe 


Lys 




75 










80 


Glu 


Gly Val 


Gin 


Gin 


Ala 


Ala 


Gin 




90 








95 





Val 



105 



<210> 119 

<211> 139 

<212> PRT 

<213> E. coli 



<400> 119 




Met 


Asn 


Thr 


Val 


1 

Asp 


Arg 


He 


Glu 








20 


Phe 


Asp 


Gly Glu 






35 




Leu 


Lys 


Asp 


Asp 




50 






Gly Pro 


Cys 


Arg 


65 








Arg 


Ser 


Gly 


Lys 


Glu 


Leu 


Ser 


Ser 








100 


Phe 


Lys 


Asn 


Gly 






115 




Ala 


Pro 


Phe 


Asp 




130 







Cys Thr His Cys 
5 

Asp Ala Ala Lys 

Val He Asn Ala 

40 

Leu Pro Val Val 
55 

Asn Phe Ala Pro 
70 

Val Arg Phe Val 
85 

Arg Phe Gly He 

Gin Val Val Asp 

120 

Ser Trp Leu Asn 
135 



Gin Ala He Asn 
10 

Cys Gly Arg Cys 
25 

Thr Gly Glu Thr 

He Asp Phe Trp 

60 

He Phe Glu Asp 
75 

Lys Val Asn Thr 

Arg Ser He Pro 
105 

Met Leu Asn Gly 
Glu Ser Leu 



Arg 


He 


Pro 


Asp 






15 




Gly His 


Asp 


Leu 




30 






Leu 


Asp 


Lys 


Leu 


45 








Ala 


Pro 


Trp 


Cys 


Val 


Ala 


Gin 


Glu 








80 


Glu 


Ala 


Glu 


Arg 






95 




Thr 


He 


Met 


He 




110 






Ala 


Val 


Pro 


Lys 


125 









<210> 120 
<211> 110 
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<212> PRT 

<213> Eubacterium acidaminophilum 



<400> 120 



Met 


Ser 


Ala 


Leu 


Leu 


Val 


Glu 


He 


1 
Val 


Leu 


Glu 


Ala 


5 
Glu 


Gly 


Tyr 


Val 








20 










Cys 


Val 


Pro 


Cys 


Lys 


Ala 


Leu 


Met 






35 










40 


Lys 


Tyr 


Glu 


Gly 


Lys 


Val 


Ala 


Phe 




50 










55 




Arg 


Arg 


Leu 


Ala 


lie 


Ser 


Gin 


Lys 


65 










70 






Leu 


Tyr 


Lys 


Gly 


Gly 


Gin 


Lys 


Val 










85 








Thr 


Arg 


Glu 


Asn 


He 


Asp 


Ala 


Met 



100 



<210> 121 

<211> 107 

<212> PRT 

<213> Haemophilus influenzae 



<400> 121 



Met 


Ser 


Glu 


Val 


Leu 


His 


He 


Asn 


1 








5 








Val 


Asn 


Ser 


Asp 


He 


Pro 


He 


Leu 








20 










Gly 


Pro 


Cys 


Lys 


Met 


He 


Ala 


Pro 






35 










40 


Phe 


Ala 


Gly 


Lys 


Val 


Lys 


He 


Val 




50 










55 




Ala 


Thr 


Pro 


Ala 


Gin 


Phe 


Gly 


Val 


65 










70 






He 


Lys 


Asn 


Gly 


Gin 


Val 


Val 


Ala 










85 








Thr 


Gin 


Leu 


Ala 


Asn 


Phe 


He 


Asn 



100 



<210> 122 
<211> 167 
<212> PRT 

<213> Haemophilus influenzae 



<400> 122 



Met 


Lys 


He 


Lys 


Lys 


Leu 


Leu 


Lys 


1 








5 








Phe 


He 


Val 


He 


Thr 


Ser 


He 


Leu 








20 










Pro 


Glu 


Glu 


He 


Asn 


Lys 


He 


Thr 






35 










40 


Phe 


Ser 


Leu 


Glu 


Ser 


Leu 


Asp 


Gin 




50 










55 




Trp 


Gly 


Thr 


Trp 


Cys 


Gly 


Tyr 


Cys 


65 










70 






Ser 


Leu 


Ala 


Lys 


Glu 


Gly 


Tyr 


Gin 










85 








Gly 


Asn 


Glu 


Ala 


Asp 


Val 


Asn 


Asp 








100 










Phe 


Thr 


Thr 


Val 


Asn 


Asp 


Pro 


Lys 






115 










120 


He 


Asn 


Val 


Thr 


Pro 


Thr 


He 


Val 




130 










135 




Leu 


Val 


Thr 


Thr 


Gly 


Leu 


Thr 


Ser 



Asp 


Lys 
10 


Asp 


Gin 


Phe 


Gin 


Ala 
15 


Glu 


Leu 


Val 


Asp 


Tyr 


Phe 


Ser 


Asp 


Gly 


25 










30 






Pro 


Asp 


Val 


Glu 


Glu 


Leu 


Ala 


Ala 








45 








Arg 


Lys 


Phe 


Asn 
60 


Thr 


Ser 


Ser 


Ala 


He 


Leu Gly 


Leu 


Pro 


Thr 


He 


Thr 






75 










80 


Glu 


Glu 
90 


Val 


Thr 


Lys 


Asp 


Asp 
95 


Ala 


He 


Ala 


Lys 


His 


Val 


Gly 






105 










110 







Asp 


Ala 


Asp 


Phe 


Glu 


Ser 


Val 


Val 




10 










15 




Leu 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


25 










30 






Val 


Leu 


Asp 


Glu 


Leu 


Ala 


Pro 


Glu 










45 








Lys 


Met 


Asn 


Val 


Asp 


Asp 


Asn 


Gin 






60 










Arg 


Ser 


He 


Pro 


Thr 


Leu 


Leu 


Leu 




75 










80 


Thr 


Gin 


Val 


Gly 


Ala 


Leu 


Pro 


Lys 




90 










95 




Gin 


His 


He 













105 



Asn 


Gly 
10 


Leu 


Ser 


Leu 


Phe 


Leu 
15 


Thr 


Asp 


Phe 


Val 


Arg 


Arg 


Pro 


Val 


Val 


25 










30 






Leu 


Gin Asp 


Leu 


Gin 


Gly 


Asn 


Thr 










45 








Asn 


Lys 


Pro 


Thr 
60 


Leu 


Leu 


Tyr 


Phe 


Arg 


Tyr 


Thr 


Ser 


Pro 


Ala 


He 


Asn 




75 










80 


Val 


Val 
90 


Ser 


Val 


Ala 


Leu 


Arg 
95 


Ser 


Tyr 


Leu 


Ser 


Lys 


Asn 


Asp 


Tyr 


His 


105 










110 






Gly 


Glu 


Phe 


Ala 


Glu 


Arg 


Trp 


Gin 








125 








Leu 


Leu 


Ser 


Lys 
140 


Gly 


Lys 


Met 


Asp 


Tyr 


Trp Gly 


Leu 


Lys 


Val 


Arg 


Leu 
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145 150 
Phe Phe Ala Glu Phe Phe Gly 

165 



155 



160 



<210> 123 

<211> 106 

<212> PRT 

<213> Helicobacter pylori 

<400> 123 



Met 


Ser 


His 


Tyr 


He 


Glu 


Leu 


Thr 


Glu 


Glu 


Asn 


Phe 


Glu 


Ser 


Thr 


He 


1 






5 










10 










15 




Lys 


Lys 


Gly 


Val 


Ala 


Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Pro 


Trp 


Cys 


Gly 


Pro 


20 










25 










30 






Cys 


Lys 


Met 


Leu 


Ser 


Pro 


Val 


He 


Asp 


Glu 


Leu 


Ala 


Ser 


Glu 


Tyr 


Glu 


35 










40 










45 








Gly 


Lys 


Ala 


Lys 


He 


Cys 


Lys 


Val 


Asn 


Thr 


Asp 


Glu 


Gin 


Glu 


Glu 


Leu 


50 










55 










60 










Ser 


Ala 


Lys 


Phe 


Gly 


He 


Arg 


Ser 


He 


Pro 


Thr 


Leu 


Leu 


Phe 


Thr 


Lys 


65 






70 










75 










80 


Asp 


Gly 


Glu 


Val 


Val 


His 


Gin 


Leu 


Val 


Gly Val 


Gin 


Thr 


Lys 


Val 


Ala 






85 










90 










95 




Leu 


Lys 


Glu 


Gin 


Leu 


Asn 


Lys 


Leu 


Leu 


Gly 


















100 










105 

















<210> 124 
<211> 103 
<212> PRT 

<213> Listeria monocytogenes 
<400> 124 



Met 


Val 


Lys 


Glu 


He 


Thr 


Asp 


Ala 


Thr 


Phe 


Glu 


Gin 


Glu 


Thr 


Ser 


Glu 


1 






5 










10 










15 




Gly 


Leu 


Val 


Leu 


Thr 


Asp 


Phe 


Trp 


Ala 


Thr 


Trp 


Cys 


Gly 


Pro 


Cys 


Arg 






20 










25 










30 






Met 


Val 


Ala 
35 


Pro 


Val 


Leu 


Glu 


Glu 
40 


He 


Gin 


Glu 


Glu 


Arg 
45 


Gly 


Glu 


Ala 


' Leu 


Lys 
50 


He 


Val 


Lys 


Met 


Asp 
55 


Val 


Asp 


Glu 


Asn 


Pro 
60 


Glu 


Thr 


Pro 


Gly 


Ser 


Phe 


Gly 


Val 


Met 


Ser 


He 


Pro 


Thr 


Leu 


Leu 


He 


Lys 


Lys 


Asp 


Gly 


65 








70 










75 










80 


Glu 


Val 


Val 


Glu 


Thr 
85 


He 


He 


Gly 


Tyr 


Arg 
90~ 


Pro 


Lys 


Glu 


Glu 


Leu 
95 


Asp 


Glu 


Val 


He 


Asn 
100 


Lys 


Tyr 


Val 





















<210> 125 
<211> 85 
<212> PRT 

<213> Methoanococus jannaschii 



<400> 125 



Met 


Ser 


Lys 


Val 


Lys 


He 


Glu 


Leu 


Phe 


Thr 


Ser 


Pro 


Met 


Cys 


Pro His 


1 






5 










10 










15 


Cys 


Pro 


Ala 


Ala 


Lys 


Arg 


Val 


Val 


Glu 


Glu 


Val 


Ala 


Asn 


Glu 


Met Pro 






20 










25 










30 




Asp 


Ala 


Val 


Glu 


Val 


Glu 


Tyr 


He 


Asn 


Val 


Met 


Glu 


Asn 


Pro 


Gin Lys 




35 










40 










45 






Ala 


Met 


Glu 


Tyr 


Gly 


He 


Met 


Ala 


Val 


Pro 


Thr 


He 


Val 


He 


Asn Gly 




50 






55 










60 








Asp 


Val 


Glu 


Phe 


He 


Gly 


Ala 


Pro 


Thr 


Lys 


Glu 


Ala 


Leu 


Val 


Glu Ala 


65 










70 










75 








80 


He 


Lys 


Lys 


Arg 


Leu 
85 
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<210> 126 
<211> 102 
<212> PRT 
<213> Mycoplasma 



genitalium 



<400> 126 




Met 


Val 


Thr 


Glu 


1 








Ala 


Lys 


Lvs 


Asn 








20 


Cys 


Lys 


Leu 


Thr 






35 




Asp 


Ala 


Gin 


Phe 




50 






Ala 


Ala 


Tyr 


Asn 


65 








Gly Val 


Glu 


Lys 


He 


Asp 


Leu 


Phe 








100 



He Arg Ser Leu 
5 

Val He Val Asp 

Ser Pro Glu Phe 

40 

Val Lys Val Asn 
55 

He Thr Ser Leu 
70 

Lys Arg Ala He 
85 

Asn Asn 



Lys Gin Leu Glu 
10 

Phe Trp Ala Ala 
25 

Gin Lys Ala Ala 

Val Asp Asp His 

60 

Pro Thr He Val 
75 

Gly Phe Met Pro 
90 



Glu He Phe Ser 
15 

Trp Cys Gly Pro 
30 

Asp Glu Phe Ser 
45 

Thr Asp He Ala 

Val Phe Glu Asn 

80 

Lys Thr Lys He 
9 5 



<210> 127 

<211> 458 

<212> PRT 

<213> mycobacterium leprae 



<400> 127 




Met 


Asn 


Thr 


Thr 


1 








He 


Gly 


Ser 


vj J. y 








o n 
z u 


Ala 


Gin 


Leu 








35 




Leu 


Met 


Thr 


Thr 




50 






He 


Thr 


Gly 


Pro 


65 








Phe 


Gly Ala 


Glu 


Gly 


Pro 


He 


Lys 








100 


Arg 


Ala 


Val 


He 






115 




Pro 


Gly 


Glu 


Gin 




130 






Cys 


Asp 


Gly 


Ser 


145 








Gly Asp 


Ser 


Ala 


Ser 


Val 


Thr 


Leu 








180 


Met 


Leu Gly 


Arg 






195 




His 


Thr 


Val 


Val 




210 






Leu Arg 


Asn 


Thr 


225 








Val 


Phe 


Val 


Ala 


Val 


Val 


Asp 


He 








260 


Thr 


Ser 


Thr 


Ser 






275 




Arg 


Thr 


Tyr 


Arg 




290 







Pro Ser Ala His 
5 

Pro Ala Gly Tyr 

Pro Leu Val Phe 

40 

Thr Glu Val Glu 
55 

Glu Leu Met Asp 
70 

Leu Arg Thr Glu 
85 

Ser Val Val Thr 

Leu Ala Met Gly 

120 

Glu Leu Leu Gly 
135 

Phe Phe Arg Gly 
150 

Met Glu Glu Ala 
165 

Val His Arg Arg 

Ala Arg Asn Asn 

200 

Ala Val Asn Gly 
215 

Thr Thr Gly Glu 
230 

lie Gly His Glu 
245 

Asp Pro Asp Gly 

Met Asp Gly Val 

280 

Gin Ala He Thr 
295 



Glu Thr He His 
10 

Thr Ala Ala Leu 
25 

Glu Gly Thr Ser 

Asn Tyr Pro Gly 

60 

Asp Met Arg Glu 
75 

Asp Val Glu Ser 
90 

Ala Glu Gly Gin 
105 

Thr Ser Val Arg 

Arg Gly Val Ser 

140 

Gin Asp He Ala 
155 

Leu Phe Leu Thr 
170 

Asp Glu Phe Arg 
185 

Asp Lys He Lys 

Tyr Thr Thr Val 

220 

Glu Thr Thr Leu 
235 

Pro Arg Ser Ser 
250 

Tyr Val Leu Val 
265 

Phe Ala Ala Gly 

Ala Ala Gly Ser 

300 



Glu Val He Val 
15 

Tyr Ala Ala Arg 
30 

Phe Gly Gly Ala 
45 

Phe Arg Asn Gly 

Gin Ala Leu Arg 

80 

Val Ser Leu Arg 
95 

Thr Tyr Gin Ala 
110 

Tyr Leu Gin He 
125 

Ala Cys Ala Thr 

Val He Gly Gly 

160 

Arg Phe Ala Arg 
175 

Ala Ser Lys He 
190 

Phe He Thr Asn 
205 

Thr Gly Leu Arg 

Val Val Thr Gly 

240 

Leu Val Ser Asp 
255 

Lys Gly Arg Thr 
270 

Asp Leu Val Asp 
285 

Gly Cys Ala Ala 



-79- 



7\ 1 -a 
nla 


X J- c 


no^ 


Ala 


-5 rv c 
305 








7V 

Asn 


biU 


± XIX 


X XXX, 


ASp 


lrp 


OCX 


X XXX 












Val 


TVi-r 


7A cn 






^ ^ 

J J J 




Pro 


Val 


Leu 


Val 




370 






Val 


nJ.a 


Jr X \J 


V^l 


JOJ 








1 1 IX 


Val 




xj y o 


it LLC 




V CL 


Val 








A ~) f\ 


Pro 


Val 


Lys 


Arg 






435 




Asp 


Leu 


Ser 


Asp 




450 







Glu Arg Trp Leu 
310 

Glu Glu Thr Gly 
325 

Ala Met Thr Asp 

Ala Ser Phe Phe 

360 

Asp Phe Trp Ala 
375 

Leu Glu Glu lie 
390 

Leu Asp Val Asp 
405 

Ser lie Pro Thr 

lie Val Gly Ala 

440 

Val Val Pro Asn 
455 



Ala Glu His Ala 
315 

Asp Val Asp Ser 
330 

Ala Lys Asn Ala 
345 

Ala Asp Val Leu 

Thr Trp Cys Gly 

380 

Ala Ser Glu Gin 
395 

Thr Asn Pro Glu 
410 

Met lie Leu Phe 
425 

Lys Gly Lys Ala 
Leu Asn 



Gly Ser Lys Ala 

320 

Thr Asp Thr Thr 
335 

Gly Val Thr lie 
350 

Ser Ser Asn Lys 
365 

Pro Cys Lys Met 

Arg Asn Gin Leu 

400 

Met Ala Arg Glu 
415 

Gin Gly Gly Gin 
430 

Ala Leu Leu Arg 
445 



<210> 128 
<211> 102 
<212> PRT 
<213> Mycoplasma 



pneumoniae 



<400> 128 




Met 


Val 


Thr 


Glu 


1 








Ser 


Asn 


Asn 


Lys 








20 


Cys 


Lys 


He 


Thr 






35 




Thr 


Val 


Ala 


Phe 




50 






Ala 


Ala 


Tyr 


Lys 


65 








Gly Gin 


Glu 


Lys 


Val 


Gin 


Leu 


Val 








100 



He 


Lys 


Ser 


Leu 


5 








Val 


He 


He 


Asp 


Gly 


Pro 


Glu 


Phe 






40 


Ala 


Lys 


Val 


Asn 






55 




He 


Thr 


Ser 


Leu 




70 






His 


Arg 


Ala 


He 


85 








Ser 


Gin 







Lys Gin Leu Gly 
10 

Phe Trp Ala Glu 
25 

Ala Lys Ala Ala 

Val Asp Glu Gin 

60 

Pro Thr He Val 
75 

Gly Phe Met Pro 
90 



Glu Leu Phe Ala 
15 

Trp Cys Gly Pro 
30 

Ser Glu Val Ser 
45 

Thr Asp He Ala 

Leu Phe Glu Lys 

80 

Lys Ala Lys lie 
95 



<210> 129 

<211> 112 

<212> PRT 

<213> Mycobacterium smegmatis 



<400> 129 
Met Ser Glu Asp 
1 

Thr Asp Val Leu 

20 

Thr Trp Cys Gly 
35 

Ala Ala Glu Lys 
50 

Val Asp Ala Asn 
65 

Pro Thr Met He 

Gly Ala Lys Gly 

100 



Ser 


Ala 


Thr 


Val 


5 








Gly 


Ser 


Ser 


Lys 


Pro 


Cys 


Lys 


Met 








40 


Gly 


Asp 


Gin 


Leu 






55 




Pro 


Ala 


Thr 


Ala 




70 






Leu 


Phe 


Lys 


Asp 


85 








Lys 


Ala 


Ala 


Leu 



Ala Val Thr Asp 
10 

Pro Val Leu Val 
25 

Val Ala Pro Val 

Thr Val Ala Lys 

60 

Arg Asp Phe Gin 
75 

Gly Ala Pro Val 
90 

Leu Arg Glu Leu 
105 



Asp Ser Phe Ser 
15 

Asp Phe Trp Ala 
30 

Leu Glu Glu He 
45 

He Asp Val Asp 

Val Val Ser He 

80 

Lys Arg He Val 
95 

Ser Asp Ala Leu 
110 



<210> 130 



-80- 



<211> 115 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 130 




Thr 


Asd 


Ser 


Glu 


1 








Ala 


Thr 


Asp 


Val 








20 


Ala 


Thr 


Trp 


Cys 






35 




Tie 

X J. \Z 


Ala 


Thr 


Glu 




50 






Asp 


Thr 


Asn 


Pro 


65 








Thr 


Leu 


He 


Leu 


Ala 


Lys 


Gly 


Lys 








100 


Asn 


Leu 


Asn 








115 





Lys 


Ser 


Ala 


Thr 


5 








Leu 


Ser 


Ser 


Asn 


Gly 


Pro 


Cys 


Lys 








40 


Arg 


Ala 


Thr 


Asp 






55 




Glu 


Thr 


Ala 


Arg 




70 






Phe 


Lys 


Asp 


Gly 


85 








Ala 


Ala 


Leu 


Leu 



He Lys Val Thr 
10 

Lys Pro Val Leu 
25 

Met Val Ala Pro 

Leu Thr Val Ala 

60 

Asn Phe Gin Val 
75 

Gin Pro Val Lys 
90 

Arg Glu Leu Ser 
105 



Asp Ala Ser Phe 
15 

Val Asp Phe Trp 
30 

Val Leu Glu Glu 
45 

Lys Leu Asp Val 

Val Ser He Pro 

80 

Arg He Val Gly 
95 

Asp Val Val Pro 
110 



<210> 131 

<211> 127 

<212> PRT 

<213> Neurospora crassa 



<400> 131 




Met 


Ser 


Asp 


Gly 


1 








Leu 


Leu 


Asn 


Thr 








20 


Cys 


Gly 


Pro 


Cys 






35 




Thr 


Phe 


Ser 


He 




50 






Ser 


Val 


Gin 


Gin 


65 








Phe 


Leu 


Phe 


Phe 


Met 


He 


Gin 


Gly 








100 


Met 


Gly 


Arg 


Leu 






115 





Val 


Lys 


His 


He 


5 








Thr 


Gin 


Tyr 


Val 


Lys 


Ala 


He 


Ala 






40 


Pro 


Asn 


Phe 


Leu 






55 




Val 


Ala 


Gin 


His 




70 






Lys 


Asn Gly 


Lys 


85 








Ala 


Asp 


Val 


Asn 


Ala 


Lys 


Glu 


Lys 








120 



Asn Ser Ala Gin 
10 

Val Ala Asp Phe 
25 

Pro Met Tyr Ala 

Ala Phe Ala Lys 

60 

Tyr Arg Val Ser 
75 

Gin Val Ala Val 
90 

Ser Leu Arg Ala 
105 

Ala Ala Ala Ala 



Glu Phe Ala Asn 
15 

Tyr Ala Asp Trp 
30 

Gin Phe Ala Lys 
45 

He Asn Val Asp 

Ala Met Pro Thr 

80 

Asn Gly Ser Val 
95 

Ala Ala Glu Lys 

110 
Gly Ser Ser 
125 



<210> 132 

<211> 106 

<212> PRT 

<213> Penicillium chrysogenum 



<400> 132 




Met 


Gly 


Val 


Thr 


1 








Thr 


Asp 


Ala 


Thr 








20 


Gly 


Pro 


Cys 


Lys 






35 




His 


Thr 


Gly 


He 




50 






Val 


Ala 


Ala 


Ser 


65 








Lys 


Gly 


Gly 


Glu 


He 


Gin 


Ala 


Gly 








100 



Pro 


He 


Lys 


Ser 


5 








Gly 


Pro 


Val 


Val 


Ala 


He 


Ala 


Pro 








40 


Gin 


Phe 


Tyr 


Lys 






55 




Asn 


Gly 


Val 


Ser 




70 






Arg 


Asn 


Glu 


Glu 


85 








Val 


Lys 


Ala 


He 



Val Ala Glu Tyr 
10 

Val Asp Phe His 
25 

Ala Leu Glu Lys 

Val Asp Val Asp 

60 

Ala Met Pro Thr 
75 

Val Lys Gly Ala 
90 

Leu Glu 
105 



Lys Glu Lys Val 
15 

Ala Thr Trp Cys 
30 

Leu Ser Glu Thr 
45 

Glu Leu Ser Glu 

Phe His Phe Tyr 

80 

Asn Pro Ala Ala 
95 
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<210> 133 
<211> 108 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 133 



Met 


Ser 


Glu 


His 


lie 


Val 


Asn 


Val 


Thr 


Asp 


Ala 


Ser 


Phe 


Glu Gin Asp 


1 








5 










10 










15 




Val 


Leu 


Lys 


Ala 


Asp 


Gly 


Pro 


Val 


Leu 


Val 


Asp 


Tyr 


Trp 


Ala 


Glu 


Trp 






20 








25 










30 






Cys 


Gly 


Pro 


Cys 


Lys 


Met 


He 


Ala 


Pro 


Val 


Leu 


Asp 


Glu 


Val 


Ala 


Arg 


35 










40 










45 








Asp 


Tyr 


Gin 


Gly 


Lys 


Leu 


Lys 


% i 


Cys 


Lys 


Leu 


Asn 


He 


Asp 


Glu 


Asn 




50 










55 








60 










Gin 


Asp 


Thr 


Pro 


Pro 


Lys 


Tyr 


Gly 


Val 


Arg 


Gly 


He 


Pro 


Thr 


Leu 


Met 


65 








70 










75 










80 


Leu 


Phe 


Lys 


Asp 


Gly 


Asn 


Val 


Glu 


Ala 


Thr 


Lys 


Val 


Gly Ala 


Leu 


Ser 






85 










90 










95 




Lys 


Ser 


Gin 


Leu 


Ala 


Ala 


Phe 


Leu 


Asp 


Ala 


Asn 


He 














100 










105 

















<210> 134 
<211> 104 
<212> PRT 

<213> Rhodospirillum rubrum 
<220> 

<221> VARIANT 
<222> 21, 35 

<223> Xaa = Any Amino Acid 



<400> 134 



Met Lys 


Gin 


Val 


Ser 


Asp 


Ala 


Ser 


1 






5 








Asp Gly 


Pro 


Asn 
20 


Xaa 


Val 


Asp 


Phe 


Arg Gin 


Xaa 


Ala 


Pro 


Ala 


Leu 


Glu 


35 










40 


Lys Val 


Thr 


Val 


Ala 


Lys 


He 


Asn 


50 










55 




Ser Lys 


Tyr 


Gly 


Val 


Arg 


Gly 


He 


65 








70 






Gly Gin 


Val 


Ala 


Ala 
85 


Thr 


Lys 


He 


Phe Glu 


Trp 


Val 
100 


Glu 


Ala 


Ser 


Val 



Phe 


Glu 


Glu 


Asp 


Val 


Leu 


Lys 


Ala 




10 










15 




Trp 


Ala 


Glu 


Trp 


Cys 


Gly 


Pro 


Cys 


25 










30 






Glu 


Leu 


Ala 


Thr 


Ala 


Leu 


Gly Asp 










45 








He 


Asp 


Glu 


Asn 


Pro 


Gin 


Thr 


Pro 






60 










Pro 


Thr 


Leu 


Met 


He 


Phe 


Lys 


Asp 






75 










80 


Gly 


Ala 


Leu 


Pro 


Lys 


Thr 


Lys 


Leu 


90 










95 





<210> 135 

<211> 105 

<212> PRT 

<213> Rhodobacter sphaeroides 



<400> 135 



Ser 


Thr 


Val 


Pro 


Val 


Thr 


Asp 


Ala 


Thr 


Phe 


Asp 


Thr 


Glu 


Val 


Arg 


Lys 


1 








5 








10 










15 




Ser 


Asp 


Val 


Pro 


Val 


Val 


Val 


Asp 


Phe 


Trp 


Ala 


Glu 


Trp 


Cys 


Gly 


Pro 






20 










25 










30 






Cys 


Arg 


Gin 


He 


Gly 


Pro 


Ala 


Leu 


Glu 


Glu 


Leu 


Ser 


Lys 


Glu 


Tyr 


Ala 


35 










40 










45 








Gly 


Lys 


Val 


Lys 


He 


Val 


Lys 


Val 


Asn 


Val 


Asp 


Glu 


Asn 


Pro 


Glu 


Ser 


50 










55 










60 










Pro 


Ala 


Met 


Leu 


Gly 


Val 


Arg Gly 


He 


Pro 


Ala 


Leu 


Phe 


Leu 


Phe 


Lys 


65 








70 










75 










80 


Asn Gly Gin 


Val 


Val 


Ser 


Asn 


Lys 


Val 


Gly Ala 


Ala 


Pro 


Lys 


Ala 


Ala 



82 



85 90 
Leu Ala Thr Trp lie Ala Ser Ala Leu 

100 105 



95 



<210> 136 
<211> 130 
<212> PRT 

<213> Rickettsia prowazekii 
<400> 136 



Met 


Ser 


Cys 


Tyr 


Asn 


Glu 


He 


Thr 


Thr Leu Leu Glu Phe Asp 


Ser 


Asn 


1 




5 








10 


15 




Asp 


He 


Asn 


Thr 


Thr 


Gin 


Arg 


He 


Asn Met Val Asn Asn Val 


Thr 


Asp 






20 










25 30 






Ser 


Ser 


Phe 


Lys 


Asn 


Glu 


Val 


Leu 


Glu Ser Asp Leu Pro Val 


Met 


Val 






35 








40 


45 






Asp 


Phe 


Trp 


Ala 


Glu 


Trp 


Cys 


Gly 


Pro Cys Lys Met Leu lie 


Pro 


He 


50 








55 




60 






lie 


Asp 


Glu 


He 


Ser 


Lys 


Glu 


Leu 


Gin Asp Lys Val Lys Val 


Leu 


Lys 


65 








70 






75 




80 


Met 


Asn 


He 


Asp 


Glu 


Asn 


Pro 


Lys 


Thr Pro Ser Glu Tyr Gly 


He 


Arg 








85 






90 


95 




Ser 


He 


Pro 


Thr 
100 


He 


Met 


Leu 


Phe 


Lys Asn Gly Glu Gin Lys 
105 HO 


Asp 


Thr 


Lys 


He 


Gly 


Leu 


Gin 


Gin 


Lys 


Asn 


Ser Leu Leu Asp Trp He 


Asn 


Lys 




115 










120 


125 







Ser lie 
130 



<210> 137 
<211> 106 
<212> PRT 

<213> Streptomyces aureofaciens 
<400> 137 



Gly Ala 


Thr 


Val 


Lys 


Val 


Thr 


Asn 


Ala 


Thr 


Phe Lys 


Ser 


Asp 


Val 


Leu 


1 






5 










10 








15 




Glu Ser 


Asp 


Lys 


Pro 


Val 


Leu 


Val 


His 


Phe 


Glu Gly 


Pro 


Trp 


Cys 


Gly 




20 










25 








30 






Pro Cys 


Lys 


Met 


Val 


Ala 


Pro 


Val 


Leu 


Asp 


Glu lie 


Ala 


Asn 


Glu 


Tyr 


35 










40 








45 








Glu Gly 


Lys 


Val 


Lys 


Val 


Ala 


Lys 


Val 


Asn 


Thr Asp 


Glu 


Asn 


Pro 


Gin 


50 








55 








60 










Leu Ala 


Ser 


Gin 


Tyr 


Gly 


Val 


Arg 


Ser 


He 


Pro Thr 


Arg 


Leu 


Met 


Phe 


65 






70 










75 








80 


Lys Gly 


Gly 


Glu 


Val 


Ala 


Ala 


Asn 


Met 


Val 


Gly Ala Ala 


Pro 


Lys 


Thr 




85 










90 








95 




Arg Leu 


Ala 


Ala 


Phe 


Leu 


Asp 


Ala 


Ser 


Leu 













100 105 



<210> 138 
<211> 110 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 138 

Met Ala Gly Thr Leu Lys His Val 

1 5 
Val Leu Lys Asn Asp Lys Pro Val 

20 

Cys Gly Pro Cys Arg Gin He Ala 

35 40 
Glu Tyr Gly Asp Lys lie Glu He 
50 " ^ 55 



Thr Asp Asp Ser Phe Glu Gin Asp 

10 15 
Leu Val Asp Phe Trp Ala Ala Trp 
25 30 
Pro Ser Leu Glu Ala He Ala Ala 

45 

Val Lys Leu Asn lie Asp Glu Asn 

60 



83- 



Pro Gly Thr Ala Ala Lys Tyr Gly 
65 * 70 
Val Tyr Gin Gly Gly Glu Val Ala 

85 

Lys Ala Ala lie Val Arg Asp Leu 

100 



<210> 139 
<211> 107 
<212> PRT 

<213> Streptomyces clavuligerus 



<400> 139 



Met Ala 


Gly 


val 


T ,ai i 
LicU 


T Are 

j_iys 


7\ c? T"\ 


Vdl 


1 






5 








Val Leu 


Lys 


Ser 


Glu 


Lys 


Pro 


Val 






20 










Cys Gly 


Pro 


Cys 


Arg 


m n 

\_J_L 11 


Tie 

J- -L C 


Ala 

rti c* 




35 










A 0 


His Gly 


Gly 


Gin 


He 




Tie 


vdl 


50 










cc 

Zj -J 




Ala Thr 


Ala 


Ala 


Lys 




\j -L y 


Val 


65 








/ u 






Tyr Gin 


Gly 


Gly 


Glu 


Val 

val 


Val 

V Gil 


T,VC! 








85 








Ala Ala 


Leu 


Leu 


Arg 


Jrx. <-/ 


oiy 


nu 






100 










<210> 140 












<211> 106 












<212> PRT 












<213> Synechocystis 








<400> 140 












Ser Ala 


Thr 


Pro 


Gin 


Vdl 


O ^\ v* 

oer 


ASp 


1 






5 








Asp Ser 


Glu 


Leu 


Pro 


Val 


Leu 


Val 




20 










Pro Cys 


Arg 


Met 


Val 


Aia 


Fro 


Vdl 




35 










A A 

4 U 


Glu Gly 


Lys 


Val 


Lys 


v a jl 


Val 


iiys 


50 










bb 




Thr Ala 


Ser 


Gin 


Tyr 


oiy 


lie 


Arg 


65 














Lys Gly 


Gly 


Gin 


Arg 


v dl 


ASp 










85 








Thr Leu 


Ala 


Ser 


Thr 


LcU 


nil n 

blU 


T.i re 
Lty S 






100 










<210> 141 












<211> 109 












<212> PRT 












<213> Synechocystis 








<400> 141 












Met Ser 


Leu 


Leu 


Glu 


He 


Thr 


Asp 


1 






5 








Gly Gin Thr 


Lys 


Pro 


Val 


Leu 


Val 






20 










Pro Cys 


Arg 


Leu 


Met 


Ala 


Pro 


Ala 




35 










40 


Gly Asp 


Lys 


Leu 


Lys 


Val 


Leu 


Lys 


50 










55 




Ala Val 


Ala 


Gin 


Cys 


Lys 


Val 


Glu 



Val 


Met 


Ser 


lie 


Pro 


Tnr 


T 

Leu 


Asn 






75 










80 


Lys 


Thr 


lie 


Val 


Gly 


Ala 


Lys 


Pro 




90 










95 




Glu 


Asp 


Phe 


He 


Ala 


Asp 






105 










110 






Thr 


Asp 


Asp 


Thr 


Phe 


Glu 


Ala 


Asp 




10 










15 




Leu 


Val 


Asp 


Phe 


Trp 


Ala 


Glu 


Trp 


25 










30 






Pro 


Ser 


Leu 


Glu 


Ala 


He 


Thr 


Glu 










45 








Lys 


Leu 


Asn 


lie 


Asp 


Gin 


Asn 


Pro 






60 










Met 


Ser 


lie 


Pro 


Tnr 


Leu 


Asn 


val 






75 










80 


Thr 


lie 


Val 


Gly 


Ala 


Lys 


Pro 


Lys 




90 










95 




Val 


Pro 


Arg 












105 
















Ala 


Ser 


Phe 


Lys 


Glu 


Asp 


Val 


Leu 




10 










15 




Asp 


Phe 


m mm 

Trp 


Ala 


Pro 


Trp 


Cys 


Gly 


25 










30 






Val 


Asp 


Glu 


He 


Ser 


Gin 


Gin 


Tyr 










45 








Leu 


Asn 


Thr 


Asp 


Glu 


Asn 


Pro 


Asn 








60 










Ser 


lie 


Pro 


Thr 


T - 

Leu 


Met 


He 


Pne 






75 










80 


Val 


Val 


Gly 


Ala 


Val 


Pro 


Lys 


Thr 




90 










95 




Tyr 


Leu 














105 
















Ala 


Glu 


Phe 


Glu 


Gin 


Glu 


Thr 


Gin 




10 










15 




Tyr 


Phe 


Trp 


Ala 


Ser 


Trp 


Cys 


Gly 


25 










30 






lie 


Gin 


Ala 


He 


Ala 


Lys 


Asp 


Tyr 










45 








Leu 


Glu 


Val 


Asp 


Pro 


Asn 


Pro 


Ala 








60 










Gly 


Val 


Pro 


Ala 


Leu 


Arg 


Leu 


Phe 
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65 

Lys Asn Asn Glu 

Lys Leu Leu Glu 

100 



70 

Leu Val Met Thr 
85 

Leu Leu Lys Glu 



75 

His Glu Gly Ala 
90 

Glu Leu Asp Phe 
105 



80 

lie Ala Lys Pro 
95 

He 



<210> 142 

<211> 108 

<212> PRT 

<213> Thiobacillus ferrooxidans 



<400> 142 




Met 


Ser 


Asp 


Ala 


1 








Val 


Leu 


Lys 


Ser 








20 


Cys 


Gly 


Pro 


Cys 






35 




Glu 


Tyr 


Ala 


Asp 




50 






Pro 


Asn 


Thr 


Pro 


65 








Leu 


Phe 


Lys 


Ala 


Lys 


Ala 


Gin 


Leu 








100 



He 


Leu 


Tyr 


Val 


5 








Ser 


Lys 


Pro 


Val 


Lys 


Met 


He 


Ala 








40 


Arg 


Leu 


Arg 


Val 






55 




Pro 


Gin 


Tyr 


Ala 




70 






Gly 


Lys 


Leu 


Glu 


85 








Thr 


Ala 


Phe 


Leu 



Ser 


Asp 


Asp 


Ser 




10 






Leu 


Val 


Asp 


Phe 


25 








Pro 


He 


Leu 


Glu 


Ala 


Lys 


Phe 


Asn 








60 


He 


Arg 


Gly 


He 






75 




Ala 


Thr 


Lys 


Val 




90 






Asp 


Ser 


Gin 


Leu 


105 









Phe Glu Thr Asp 
15 

Trp Ala Glu Trp 
30 

Glu He Ala Asp 
45 

He Asp Glu Asn 

Pro Thr Leu Leu 

80 

Gly Ala Leu Ser 
95 



<210> 143 
<211> 91 
<212> PRT 

<213> Thiocapsa roseopersicina 
<400> 143 



Met 


Ser 


Asp 


Ser 


He 


Val 


His 


Val 


Thr 


Asp 


Asp 


Ser 


Phe 


Glu 


Asp 


Glu 


1 






5 










10 










15 




Val 


Leu 


Lys 


Ser 


Leu 


Glu 


Pro 


Val 


Leu 


Val 


Asp 


Tyr 


Trp 


Ala 


Asp 


Trp 
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25 










30 






Cys 


Gly 


Pro 


Cys 


Lys 


Met 


He 


Ala 


Pro 


Val 


Leu Asp 


Glu 


He 


Ala 


Gly 
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40 










45 








Glu 


Tyr 


Ala Gly 


Arg 


He 


Lys 


Val 


Ala 


Lys 


Leu 


Asn 


He 


Asp 


Glu 


Asn 




50 










55 










60 










Pro 


Asn 


Thr 


Pro 


Arg Arg Tyr Gly 


He 


Arg 


Gly 


He 


Pro 


Thr 


Leu 


Met 


65 










70 










75 










80 


Leu 


Ser 


Arg 


Gin 


Ser 


Glu 


Val 


Glu 


Ala 


Thr 


Lys 


















85 










90 















<210> 144 
<211> 44 
<212> PRT 

<213> Tissierella creatinophila 
<400> 144 

Met He Glu Leu Asp Lys Ser Asn 

1 5 
Glu Gly Thr Val Leu Val Asp Phe 

20 

Lys Ala Leu Met Pro His Val His 
35 40 



Phe Glu Glu Glu Val Leu Lys Ala 

10 15 
Trp Ser Pro Ser Cys Glu Pro Cys 
25 30 
Asp Phe Glu Glu 



<210> 145 

<211> 105 

<212> PRT 

<213> Treponema 



pallidum 
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<400> 145 



Met 


Ala 


Leu 


Leu 


Asp 


He 


Ser 


Ser 


1 








5 








Thr 


Asn 


Pro 


Leu 
20 


Val 


He 


Val 


Asp 


Cys 


Lys 


Met 


Leu Gly 


Pro 


Val 


Leu 






35 










40 


Ser 


Gly 
50 


Val 


Val 


He 


Gly 


Lys 
55 


Leu 


Ala 


Val 


Glu 


Phe 


Asn 


Val 


Ala 


Ser 


65 










70 






Asp Gly 


Lys 


Glu 


Val 


Asp 


Arg 


Ser 










85 








He 


Leu 


Thr 


Leu 
100 


He 


Gin 


Lys 


Asn 



<210> 146 
<211> 104 
<212> PRT 
<213> Bos taurus 



<400> 146 



Val 


Lys 


Gin 


He 


Glu 
5 


Ser 


Lys 


Tyr 


Ala Gly 


Glu 


Lys 


Leu 


Val 


Val 


Val 
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Pro 


Cys 


Lys 


Met 


He 


Lys 


Pro 


Phe 






35 










40 


Ser 


Asn 


Val 


Val 


Phe 


Leu 


Glu 


Val 




50 










55 




Ala 


Ala 


Glu 


Cys 


Glu 


Val 


Lys 


Cys 


65 










70 






Lys 


Gly 


Gin 


Lys 


Val 


Gly 


Glu 


Phe 










85 








Glu 


Ala 


Thr 


He 


Asn 


Glu 


Leu 


He 



100 



<210> 147 
<211> 166 
<212> PRT 
<213> Bos taurus 



<400> 147 



Met 


Ala 


Gin 


Arg 


Leu 


Leu 


Leu 


Arg 


1 








5 








Gly 


Lys 


Pro 


Ser 
20 


Gin 


Ser 


Arg 


Trp 


Lys 


Thr 


Pro 
35 


Gin 


Tyr 


Ser 


Pro 


Gly 
40 


Ala 


Arg 


Ser 


He 


Tyr 


Thr 


Thr Arg 




50 










55 




Gin 


Asp 


Gly 


Pro 


Asp 


Phe 


Gin Asp 


65 










70 






Val 


Val 


Val 


Asp 


Phe 
85 


His 


Ala 


Gin 


Gly 


Pro 


Arg 


Leu 
100 


Glu 


Lys 


Val 


Val 


Met 


Ala 


Lys 
115 


Val 


Asp 


He 


Asp 


Asp 
120 


Glu 


Val 
130 


Ser 


Ala 


Val 


Pro 


Thr 
135 


Val 


Val 


Asp 


Lys 


Phe 


Val 


Gly 


He 


Lys 


145 










150 






Leu 


Lys 


Lys 


Leu 


He 
165 


Gly 







Gly Asn Val 


Arg 


Lys 


Thr 


He 


Glu 




10 










15 




Phe 


Trp Ala 


Pro 


Trp 


Cys 


Gly 


Ser 


25 










30 






Glu 


Glu 


Val 


Glu 


Ser 


Glu 


Val 


Gly 










45 








Asn 


Val 


Asp 


Asp Asp 


Gin Asp 


y — 

Leu 








60 










He 


Pro 


Thr 


Leu 


He 


Val 


Phe 


Lys 






75 










80 


He Gly 


Phe 


Val 


Asp 


Lys 


Ser 


Lys 




90 










95 




Ala 
















105 
















Ala 


Phe 


Gin 


Glu 


Ala 


Leu 


Asn 


Ser 




10 










15 




Asp 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 


25 










30 






Phe 


His 


Ser 


Leu 


Ser 


Glu 


Lys 


Tyr 










45 








Asp 


Val 


Asp Asp 


Cys 


Gin Asp 


Val 








60 










Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Phe 


Lys 






75 










80 


Ser Gly Ala Asn Lys 


Glu 


Lys 


Leu 




90 










95 




Arg 


Phe 


Leu 


Thr 


Ser 


He 


He 


Ser 


10 










15 




Ala 


Pro 


Val 


Ala 


Ser 


Arg 


Ala 


Leu 


25 










30 






Tyr 


Leu 


Thr 


Val 


Thr 


Pro 


Ser 


Gin 










45 








Val 


Cys 


Ser 


Thr 


Thr 


Phe 


Asn 


He 






60 










Arg 


Val 


Val 


Asn 


Ser 


Glu 


Thr 


Pro 




75 










80 


Trp 


Cys 


Gly 


Pro 


Cys 


Lys 


He 


Leu 




90 










95 




Ala 


Lys 


Gin 


His 


Gly 


Lys 


Val 


Val 


105 










110 






His 


Thr 


Asp 


Leu 


Ala 


Leu 


Glu 


Tyr 










125 








Leu 


Ala 


Met 


Lys 


Asn 


Gly Asp 


Val 








140 










Asp 


Glu Asp 


Gin 


Leu 


Glu 


Ala 


Phe 




155 










160 



-86- 



<210> 148 

<211> 115 

<212> PRT 

<213> Caenorhabditis elegans 



<400> 148 




























Met 
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Phe 


Lys 
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Gin 


Val 


Lys 


Tyr 


Phe 


Gin 


Ser 


1 




5 










10 










15 
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Phe 


Glu 


Gin 


Leu 


He 


Arg 


Gin 


His 


Pro 


Glu 


Lys 


He 


He 


He 


Leu 






20 










25 










30 






Asp 


Phe 


Tyr 


Ala 


Thr 


Trp 


Cys 


Gly 


Pro 


Cys 


Lys 


Ala 


He 


Ala 


Pro 


Leu 




35 










40 










45 






Val 


Tyr 


Lys 


Glu 


Leu 


Ala 


Thr 


Thr 


His 


Lys 


Gly 


He 


He 


Phe 


Cys 


Lys 


50 










55 










60 










Asp 


Val 


Asp 


Glu 


Ala 


Glu 


Asp 


Leu 


Cys 


Ser 


Lys 


Tyr Asp 


Val 


Lys 


Met 


65 








70 










75 










80 


Met 


Pro 


Thr 


Phe 


He 


Phe 


Thr 


Lys 


Asn 


Gly Asp 


Ala 


He 


Glu 


Ala 


Leu 










85 










90 










95 




Glu Gly 


Cys 


Val 


Glu 


Asp 


Glu 


Leu Arg 


Gin 


Lys 


Val 


Leu 


Glu 


His 


Val 






100 










105 










110 






Ser 


Ala 


Gin 
115 





























<210> 149 
<211> 20 
<212> PRT 

<213> Canis familiaris 
<400> 149 

Val Lys Gin He Glu Phe Lys Tyr 

1 * 5 
Ala Gly Asp Lys 

20 



Ala Phe Gin Glu Ala Leu Asn Ser 
10 15 



<210> 150 
<211> 104 
<212> PRT 

<213> Gallus gallus 
<400> 150 



Val Lys 


Ser 


Val 


Gly Asn 


Leu 


Ala 


Asp 


Phe 


Glu 


Ala 


Glu 


Leu 


Lys 


Ala 


1 






5 










10 










15 




Ala Gly 


Glu 


Lys 


Leu 


Val 


Val 


Val 


Asp 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 




20 










25 










30 






Pro Cys 


Lys 


Met 


He 


Lys 


Pro 


Phe 


Phe 


His 


Ser 


Leu 


Cys 


Asp 


Lys 


Phe 


35 










40 










45 








Gly Asp 


Val 
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Phe 


He 


Glu 


He 


Asp 


Val 


Asp 


Asp 


Ala 


Gin 


Asp 


Val 


50 










55 










60 










Ala Thr 
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Cys 


Asp 


Val 


Lys 


Cys 


Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Tyr 


Lys 


65 




70 










75 










80 


Asn Gly 


Lys 


Lys 


Val 


Gin 


Glu 


Phe 


Ser 


Gly Ala 
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Lys 
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Glu Glu 
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Lys 


Ser 


Leu 


Val 
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<210> 151 
<211> 107 
<212> PRT 

<213> Drosophila melanogaster 
<400> 151 

Met Ala Ser Val Arg Thr Met Asn Asp Tyr His Lys Arg He Glu Ala 
15 10 15 
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Ala 


Asp 


Asp 


Lys 
20 


Leu 


He 


Val 


Leu 


Pro 


Cys 


Lys 
35 


Glu 


Met 


Glu 


Ser 


Thr 
40 


Ser 


Ser 
50 


Lys 


Ala 


Val 


Val 


Leu 
55 


Lys 


Leu 


Thr 


Glu 


Arg 


Tyr 


Lys 


Val 


Arg 


65 










70 






Arg 


Gin 


Asn 


Arg 


Arg 
85 


Leu 


Ala 


Ser 


Leu 


Thr 


Asn 


Met 
100 


Met 


Ala 


Lys 


Leu 



<210> 152 
<211> 104 
<212> PRT 
<213> Homo sapien 



<400> 152 
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He 
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Ser 
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Thr 


1 








5 








Ala Gly 


Asp 
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Leu 


Val 


Val 


Val 
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Met 


He 


Lys 
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Phe 
40 


Ser 
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50 
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He 


Phe 


Leu 


Glu 
55 


Val 


Ala 


Ser 


Glu 


Cys 


Glu 


Val 


Lys 


Cys 


65 










70 






Lys 


Gly 


Gin 


Lys 


Val 
85 


Gly 


Glu 


Phe 


Glu 


Ala 


Thr 


He 
100 


Asn 


Glu 


Leu 


Val 



<210> 153 
<211> 166 
<212> PRT 
<213> Homo sapien 



<400> 153 



Met 


Ala 


Gin Arg 


Leu 


Leu 


Leu Arg 


1 
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Arg 
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Pro 


Ser 


Gin 


Gly Gin Trp 
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Gin 


Thr 


Pro 
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Ser 


Pro Gly 
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40 


Ala 


Arg 
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He 


Tyr 
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Thr Arg 




50 










55 
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Gly 
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Asp 


Phe 


Gin Asp 
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Val 


Val 


Val 


Asp 


Phe 


His 


Ala Gin 










85 






Gly 


Pro 


Arg 


Leu 


Glu 


Lys 


Met Val 








100 








Met 


Ala 


Lys 


Val 


Asp 


He 


Asp Asp 






115 








120 


Glu 


Val 


Ser 


Ala 


Val 


Pro 


Thr Val 




130 










135 


Val 


Asp 


Lys 


Phe 


Val 


Gly 


He Lys 


145 










150 




Leu 


Lys 


Lys 


Leu 


He 


Gly 





165 



<210> 154 



Asp 


Phe 


Tyr Ala 


Thr 


Trp 


Cys 


Gly 


25 










30 






Val 


Lys 


Ser 


Leu 


Ala 


Arg 


Lys 


Tyr 










45 








He 


Asp 


Val 


Asp 


Lys 


Phe 


Glu 


GlU 








60 










Ser 


Met 


Pro 


Thr 


Tilt 

pne 


vai 


Fne 








75 










80 


Phe 


Ala Gly Ala 


Asp 


Glu 


His 


Lys 




90 










95 




Val 


Lys 


Ala 












105 
















Ala 


Phe 


Gin 


Glu 


Ala 


Leu Asp 


Ala 




10 










15 




Asp 


Phe 


Ser 


Ala 


1- -hj— 

Tnr 


Trp 


Cys 


Gly 


25 










30 






Phe 


His 


Ser 


Leu 


Ser 


Glu 


Lys 


Tyr 










45 








Asp 


Val 


Asp Asp 


Cys 


Gin Asp Val 








60 










Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Phe 


Lys 






75 










80 


Ser 


Gly Ala Asn 


Lys 


Glu 


Lys 


Leu 




90 










95 




Arg 


Phe 


Leu 


Ala 


Ser 


Val 


He 


Ser 


10 










15 




Pro 


Pro 


Leu 


Thr 


Ser 


Lys 


Ala 


Leu 


25 










30 






Gly 


Leu 


Thr 


Val 


Thr 


Pro 


Asn 


Pro 








45 








He 


Ser 


Leu 


Thr 


Tnr 


Phe 


Asn 


He 








60 










Arg 


Val 


Val 


Asn 


Ser 


Glu 


Thr 


Pro 




75 










80 


Trp 


Cys 


Gly 


Pro 


Cys 


Lys 


He 


Leu 




90 










95 




Ala 


Lys 


Gin 
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Gly 


Lys 


Val 


Val 


105 










110 






His 


Thr 


Asp 


Leu 


Ala 


He 


Glu 


Tyr 
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Leu 
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Met 


Lys 


Asn Gly Asp Val 








140 










Asp 


Glu Asp Gin 


Leu 


Glu 


Ala 


Phe 
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160 
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<211> 104 
<212> PRT 

<213> Macaca mulatta 



<400> 154 



Val 
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5 


Ser 
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X 
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Leu 


Val 


Val 


Val 
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Cys 


Lys 


Met 


He 
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Phe 






35 










40 
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Phe 


Leu 


Glu 


Val 




50 










55 
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Glu 
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Val 
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Cys 


65 










70 






Lys 


Gly 


Gin 


Lys 
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Glu 


Phe 










85 








Glu 
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Thr 


He 


Asn 


Glu 


Leu 


Val 



100 



<210> 155 
<211> 104 
<212> PRT 

<213> Mus musculus 



<400> 155 
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Lys 
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1 
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Leu 


Val 


Val 
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Cys 
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Met 


He 


Lys 
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Phe 






35 










40 
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Phe 
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Cys 
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Lys 


Gly 


Gin 


Lys 


Val 
85 
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Glu 


Phe 


Glu 


Ala 


Ser 


He 


Thr 


Glu 


Tyr 


Ala 



100 



<210> 156 
<211> 166 
<212> PRT 

<213> Mus musculus 



<400> 156 



Met 
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Gin 


Arg 


Leu 


Leu 


Leu 


Gly 


1 








5 








Arg 


Lys 


Pro 


Pro 


Gin 


Gly 


Val 


Trp 
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Gin 


Thr 
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Tyr 


Asn 


Ala 
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40 


Ala 
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Thr 


Thr 


Arg 




50 










55 




Gin 


Asp 
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Asp 


Phe 


Gin 


Asp 


65 
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Phe 
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Ala 


Gin 
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Gly 


Pro 


Arg 


Leu 


Glu 


Lys 


Met 


Val 








100 










Met 


Ala 


Lys 


Val 


Asp 


He 


Asp 


Asp 






115 










120 


Glu 


Val 


Ser 


Ala 


Val 


Pro 


Thr 


Val 




130 










135 





Ala 


Phe 


Gin 


Glu 


Ala 


Leu 


Asp 


Asp 




10 










15 




Asp 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 


25 










30 






Phe 


His 


Ser 


Leu 


Ser 


Glu 


Lys 


Tyr 










45 








Asp 


Val 


Asp 


Asp 


Cys 


Gin Asp 


Val 








60 










Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Phe 


Lys 






75 










80 


Ser 


Gly 


Ala 


Asn 


Lys 


Glu 


Lys 


Leu 




90 










95 




Ala 


Phe 


Gin 


Glu 


Ala 


Leu 


Ala 


Ala 




10 










15 




Asp 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 


25 










30 






Phe 


His 


Ser 


Leu 


Cys 


Asp 


Lys 


Tyr 










45 








Asp 


Val 


Asp 


Asp 


Cys 


Gin Asp 


Val 








60 










Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Tyr 


Lys 






75 










80 


Ser 


Gly 


Ala 


Asn 


Lys 


Glu 


Lys 


Leu 




90 










95 




Arg 


Phe 


Leu 


Thr 


Ser 


Val 


He 


Ser 


10 










15 




Ala 


Ser 


Leu 


Thr 


Ser 


Lys 


Thr 


Leu 


25 










30 






Gly 


Leu 


Thr 


Val 


Met 


Pro 


Ser 


Pro 








45 








Val 


Cys 


Leu 


Thr 


Thr 


Phe 


Asn 


Val 






60 










Arg 


Val 


Val 


Asn 


Ser 


Glu 


Thr 


Pro 




75 










80 


Trp 


Cys 


Gly 


Pro 


Cys 


Lys 


He 


Leu 




90 










95 




Ala 


Lys 


Gin 


His 


Gly 


Lys 


Val 


Val 


105 










110 






His 


Thr 


Asp 


Leu 


Ala 


He 


Glu 


Tyr 








125 








Leu 


Ala 


He 


Lys Asn Gly Asp 


Val 



140 



89- 



Val Asp Lys Phe Val Gly He Lys 
145 150 
Leu Lys Lys Leu He Gly 

165 



Asp Glu Asp Gin Leu Glu Ala Phe 
155 160 



<210> 157 
<211> 33 
<212> PRT 
<213> Sus scrofa 

<400> 157 

Val Lys Gin He Glu Ser Lys Tyr 

1 " 5 
Ala Gly Glu Lys Leu Val Val Val 

20 

Pro 



Ala Phe Gin Glu Ala Leu Asn Ser 

10 15 
Asp Phe Ser Ala Thr Trp Cys Gly 
25 30 



<210> 158 

<211> 104 

<212> PRT 

<213> Oryctolagus cuniculus 



<400> 158 



Val 


Lys Gin 


He 


Glu 


Ser 


Lys 


Ser 


1 






5 








Ala Gly Asp 


Lys 


Leu 


Val 


Val 


Val 






20 










Pro 


Cys Lys 


Met 


He 


Lys 


Pro 


Phe 




35 










40 


Asn 


Asn Val 


Val 


Phe 


He 


Glu 


Val 




50 








55 




Ala 


Ala Glu 


Cys 


Glu 


Val 


Lys 


Cys 


65 








70 






Lys 


Gly Gin 


Lys 


Val 


Gly 


Glu 


Phe 








85 








Glu 


Ala Thr 


He 


Asn 


Glu 


Leu 


Leu 



100 



Ala Phe Gin Glu Val Leu Asp Ser 

10 15 
Asp Phe Ser Ala Thr Trp Cys Gly 
25 30 
Phe His Ala Leu Ser Glu Lys Phe 

45 

Asp Val Asp Asp Cys Lys Asp He 

60 

Met Pro Thr Phe Gin Phe Phe Lys 

# 75 80 
Ser Gly Ala Asn Lys Glu Lys Leu 
90 95 



<210> 159 
<211> 104 
<212> PRT 

<213> Rattus norvegicus 
<400> 159 



Val 


Lys 


Leu 


He 


Glu 


Ser 


Lys 


Glu 


Ala 


Phe 


Gin 


Glu 


Ala 


Leu 


Ala 


Ala 


1 






5 








10 










15 




Ala 


Gly 


Asp 


Lys 


Leu 


Val 


Val 


Val 


Asp 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 




20 










25 










30 






Pro 


Cys 


Lys 


Met 


He 


Lys 


Pro 


Phe 


Phe 


His 


Ser 


Leu 


Cys 


Asp 


Lys 


Tyr 




35 








40 










45 






Val 


Ser 


Asn 
50 


Val 


Val 


Phe 


Leu 


Glu 
55 


Val 


Asp 


Val 


Asp 


Asp 
60 


Cys 


Gin 


Asp 


Ala 


Ala 


Asp 


Cys 


Glu 


Val 


Lys 


Cys 


Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Tyr 


Lys 


65 






70 










75 










80 


Lys 


Gly 


Gin 


Lys 


Val 


Gly 


Glu 


Phe 


Ser Gly 


Ala 


Asn 


Lys 


Glu 


Lys 


Leu 




85 










90 










95 




Glu 


Ala 


Thr 


He 
100 


Thr 


Glu 


Phe 


Ala 



















<210> 160 
<211> 166 
<212> PRT 
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<213> Rattus norvegicus 



<400> 160 



Met 


Ala 


Gin 


Arg 


Leu 


Leu 


Leu 


Arg 


1 








5 








Arg 


Lys 


Pro 


Pro 


Gin 


Gly 


Val 


Trp 








20 










Gin 


Thr 


Pro 


Pro 


Tyr 


Asn 


Ala 


Gly 






35 










40 


Ala 


Arg 


Thr 


Phe 


His 


Thr 


Thr 


Arg 




50 










55 




Gin Asp 


Gly 


Pro 


Asp 


Phe 


Gin 


Asp 


65 










70 






Val 


Val 


Val 


Asp 


Phe 


His 


Ala 


Gin 










85 








Gly 


Pro 


Arg 


Leu 


Glu 


Lys 


Met 


Val 








100 










Met 


Ala 


Lys 


Val 


Asp 


He 


Asp 


Asp 






115 










120 


Glu 


Val 


Ser 


Ala 


Val 


Pro 


Thr 


Val 




130 










135 




Val 


Asp 


Lys 


Phe 


Val 


Gly 


He 


Lys 


145 










150 






Leu 


Lys 


Lys 


Leu 


He 


Gly 














165 








<210> 161 












<211> 104 












<212> PRT 












<213> Ovis aries 








<400> 161 












Val 


Lys 


Gin 


He 


Glu 


Ser 


Lys 


Tyr 


1 






5 








Ala 


Gly 


Glu 


Lys 


Leu 


Val 


Val 


Val 








20 










Pro 


Cys 


Lys 


Met 


He 


Lys 


Pro 


Phe 






35 










40 


Ser 


Asn 


Val 


Val 


Phe 


Leu 


Glu 


Val 




50 










55 




Ala 


Ala 


Glu 


Cys 


Glu 


Val 


Lys 


Cys 


65 










70 






Lys 


Gly 


Gin 


Lys 


Val 


Ser 


Glu 


Phe 










85 








Glu 


Ala 


Thr 


He 


Asn 


Glu 


Leu 


He 








100 











<210> 162 

<211> 261 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 162 



Met 


Ala 


Arg 


Leu 


Val 


Phe 


Ser 


Leu 


1 








5 








Asn 


Leu 


Ser 


Pro 


Arg 


Asn 


Leu 


Gin 








20 










Ala 


Pro 


Arg 


Phe 


Arg 


Ala 


Val 


Arg 






35 










40 


Glu 


Thr 


Lys 


Gin 


Glu 


Lys 


Leu 


Val 




50 










55 




Ala 


Ser 


Lys 


Glu 


Val 


Glu 


Ser 


Ser 


65 








70 






Ser 


Ser 


Ser 


Ser 


Gly 


Phe 


Pro 


Glu 



85 



Arg 


Phe 


Leu 


Thr 


Ser 


Val 


He 


Ser 


10 










15 




Ala 


Ser 


Leu 


Thr 


Ser 


Thr 


Ser 


Leu 


25 










30 






Gly 


Leu 


Thr 


Gly 


Thr 


Pro 


Ser 


Pro 








45 








Val 


Cys 


Ser 


Thr 


Thr 


Phe 


Asn 


Val 






60 










Arg 


Val 


Val 


Asn 


Ser 


Glu 


Thr 


Pro 




75 










80 


Trp 


Cys 
90 


Gly 


Pro 


Cys 


Lys 


He 
95 


Leu 


Ala 


Lys 


Gin 


His 


Gly 


Lys 


Val 


Val 


105 










110 






His 


Thr 


Asp 


Leu 


Ala 
125 


He 


Glu 


Tyr 


Leu 


Ala 


He 


Lys 


Asn 


Gly Asp 


Val 








140 










Asp 


Glu 


Asp 


Gin 


Leu 


Glu 


Ala 


Phe 




155 










160 



Ala 


Phe 


Gin 


Glu 


Ala 


Leu 


Asn 


Ser 




10 










15 




Asp 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 


25 










30 






Phe 


His 


Ser 


Leu 


Ser 


Glu 


Lys 


Tyr 










45 








Asp 


Val 


Asp 


Asp 


Cys 


Gin 


Asp 


Val 








60 










Met 


Pro 


Thr 


Phe 


Gin 


Phe 


Phe 


Lys 






75 










80 


Ser 


Gly Ala 


Asn 


Lys 


Glu 


Lys 


Leu 




90 










95 





Asn 


Leu 


Pro 


Ser 


Ser 


His 


Gly 


Phe 




10 










15 




Ser 


Phe 


Phe 


Val 


Thr 


Gin Thr Gly 


25 










30 






Cys 


Lys 


Pro 


Asn 


Pro 


Glu 


Ser 


Ser 






45 








He 


Asp Asn Gly 


Glu 


Thr 


Ser 


Ser 








60 










Ser 


Ser 


Val 


Ala 


Asp 


Ser 


Ser 


Ser 






75 










80 


Ser 


Pro 


Asn 


Lys 


Asp 


He 


Asn 


Arg 




90 










95 
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Arq 


Val 


Ala 


Ala 






100 


Thr 


Arq 


Leu 


Asp 






115 




Leu 


Pro 


Tyr 


Glu 




130 






Phe 


Tyr 


Ala 


Asp 


145 








Tyr 


Lys 


He 


Glu 


Asn 


Val 


Asp 


Asn 








180 


Glu 


Gly 


He 


Pro 






195 




Gly 


Asn 


Val 


Val 




210 






Asn 


Ala 


Leu 


Ala 


225 








Gly 


Gin 


Tyr 


Ser 


Pro 


Leu 


Ser 


His 








260 



Val 


Thr 


Val 


He 


Phe 


Gly 


He 


Ser 








120 


Glu 


Ala 


Leu 


Ser 






135 




Trp 


Cys 


Glu 


Val 










Gin 


Gin 


Tyr 


Lys 


165 








Thr 


Lys 


Trp 


Glu 


His 


Phe 


Ala 


Phe 








200 


Gly 


Arg 


Leu 


Pro 






215 




Ala 


Gly 


Lys 


Gin 




230 






Ser 


Ser 


Glu 


Ser 



245 
Gly 



Ala Ala Leu Ser 
105 

Leu Lys Asp Leu 

Asn Gly Lys Pro 

140 

Cys Arg Glu Leu 
155 

Asp Lys Val Asn 
170 

Gin Glu Leu Asp 
185 

Leu Asp Arg Glu 

Arg Gin Tyr Leu 

220 

Ser He Pro Tyr 
235 

Arg Lys Val His 
250 



Leu Phe Val Ser 
110 

Thr Ala Ser Ala 
125 

Thr Val Val Glu 

Ala Pro Asp Val 

160 

Phe Val Met Leu 
175 

Glu Phe Gly Val 
190 

Gly Asn Glu Glu 
205 

Val Glu Asn Val 

Ala Arg Ala Val 

240 

Gin Val Thr Asp 
255 



<210> 163 

<211> 140 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 163 



Met 


Gly 


Ser 


Cys 


Val 


Ser 


Lys 


Gly 


Lys 


Gly Asp Asp 


Asp 


Ser 


Val 


His 


1 




5 










10 








15 




Asn 


Val 


Glu 


Phe 


Ser 


Gly Gly 


Asn 


Val 


His 


Leu He 


Thr 


Thr 


Lys 


Glu 








20 










25 








30 




Val 


Ser 


Trp 


Asp 


Asp 


Lys 


Leu 


Ala 


Glu 


Ala 


Asp 


Arg Asp 


Gly 


Lys 


He 




35 








40 








45 




Val 


Ala 


Val 


Ala 


Asn 


Phe 


Ser 


Ala 


Thr 


Trp 


Cys 


Gly 


Pro Cys 


Lys 


He 




50 










55 








60 






Phe 




Pro 


Phe 


Phe 


He 


Glu 


Leu 


Ser 


Glu 


Lys 


His 


Ser Ser 


Leu 


Met 


Leu 


65 










70 










75 








80 


Leu 


Val 


Asp 


Val 


Asp 


Glu 


Leu 


Ser 


Asp 


Phe 


Ser Ser 


Ser 


Trp 


Asp 


He 








85 










90 








95 




Lys 


Ala 


Thr 


Pro 


Thr 


Phe 


Phe 


Phe 


Leu 


Lys 


Asn Gly 


Gin 


Gin 


He 


Gly 






100 










105 








110 






Lys 


Leu 


Val 


Gly Ala 


Asn 


Lys 


Pro 


Glu 


Leu 


Gin Lys 


Lys 


Val 


Thr 


Ser 




115 










120 








125 








He 


He 


Asp 


Ser 


Val 


Pro 


Glu 


Ser 


Pro 


Gin 


Arg Pro 












130 








135 








140 











<210> 164 

<211> 186 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 164 



Met 


Ser 


Glu 


He 


Val 


Asn 


Leu 


Ser 


1 








5 








Lys 


He 


Ser 


Pro 


Leu 


Val 


Pro 


Pro 






20 










Ser 


Arg 


Pro 
35 


Arg 


Asn 


Phe 


Lys 


Tyr 
40 


Leu 


Ala 


Ala 


Glu Arg 


He 


Arg 


Ala 




50 










55 




Gly 


Leu 


Gin 


Glu 


Leu 


Asp 


Asp 


Ser 


65 










70 






He 


Cys 


Gly 


Glu 


Ser 


His 


Phe 


Asp 



Ser Ser Leu Arg Ser Leu Asn Pro 

10 15 
Tyr Arg Gin Thr Ser Ser Ser Phe 
25 " 30 
His Ser Phe Thr Asp Lys He Cys 

45 

Val Asp He Gin Lys Gin Asp Gly 

60 

Pro Val Ser Val Glu Leu Gly Pro 

75 80 
Gin Val Met Glu Asp Ala Gin Lys 
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Leu Gly 


Glu 


Ser 








100 


Cys 


lie 


Tvr 


Leu 






115 




Pro 


Arq 


Leu 


Arg 




"I 

J. J \J 






Leu 


Val 


Cpr 




145 








Ala 


Glu 


Val 


He 


Arg 


Glu 


Met 


He 






180 



85 








Val 


Val 


He 


Val 


Lvs 

2 


Pro 


Lys 


Leu 








120 


Phe 


Tyr 


His 


Val 






135 




Ala 


Gly 


Val 


Thr 




150 






Gly 


Gly 


His 


Lys 


165 








Glu 


Asn 


Asp 


Ser 



90 

Trp Met Ala Ala 
105 

Glu Lys Leu Ala 

Asp Val Asn Ala 

140 

Leu Trp Arg Asp 
155 

Ala His Phe Val 

170 
He Thr 
185 



95 

Trp Cys Arg Lys 
110 

Ala Glu Phe Tyr 
125 

Val Pro Tyr Arg 

Gly Gin Lys Gin 

160 

Val Asn Glu Val 
175 



<210> 165 
<211> 207 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 165 



Met 


Glu 


Asn 


Met 


Ser 


Asn 


Leu 


Thr 


Ser 


Lys 


Phe 


Leu 


Leu 


Asn 


Pro 


Leu 


1 








5 










10 










15 




Asn 


Val 


His 


Lys 


His 


Cys 


Ala 


Val 


Ser 


Asp 


Glu 


Asn 


Gly Asp Arg 


Lys 








20 








25 










30 






Ser 


His 


Val 


Leu 


Lys 


Gin 


Val 


Cys 


Ser 


Cys 


He 


Cys 


Cys 


Cys 


Asn 


Arg 






35 








40 










45 




He 




Arg 


Asn 


Lys 


Thr 


Gin 


Ala 


Arg 


Ser 


Gin 


Lys 


Gly 


Ser 


Tyr 


Phe 


Lys 


50 








55^ 










60 




Glu 




He 


Gly 


Lys 


Val 


His 


Pro 


Val 


Ser 


Arg 


Met 


Glu 


Lys 


Trp 


Glu 


Lys 


65 








70 










75 




His 






80 


Thr 


Glu 


Ala 


Asn 


Ser 


His 


Gly 


Lys 


He 


He 


Ala 


Arg 


Asp 


Leu 


He 










85 








90 










95 




Leu 


Cys 


Asn 


Met 


Glu 


Gin 


Leu 


Val 


Val 


Asn 


Phe 


Lys 


Ala 


Ser 


Trp 


Cys 






100 










105 










110 




Thr 


Leu 


Pro 


Ser 


Lys 


Thr 


He 


Leu 


Pro 


He 


Tyr 


Gin 


Glu 


Leu 


Ala 


Ser 






115 








120 










125 






He 


Tyr 


Thr 


Ser 


Met 


He 


Phe 


Val 


Thr 


He 


Asp 


Val 


Glu 


Glu 


Leu 


Ala 


130 










135 










140 






Glu 


Phe 


Ser 


Lys 


Leu 


Ser 


Asp 


Leu 


Gly Val 


Lys 


He 


Cys 


Leu 


He 


Gin 


145 






150 










155 










160 


Ser 


His 


Glu 


Trp 


Asn 


Val 


Asp 


Ala 


Thr 


Pro 


Thr 


Val 


Val 


Phe 


Leu 


Lys 








165 










170 










175 




Asp 


Gly Arg 


Gin 


Met 


Asp 


Lys 


Leu 


Val 


Gly 


Gly Asp 


Ala 


Ala 


Glu 


Leu 






180 










185 










190 






Gin 


Lys 


Lys 


Thr 


Ala 


Ala 


Ala 


Ala 


Asn 


Leu 


Leu 


Leu 


Arg 


Gin 


Ser 






195 










200 










205 









<210> 166 
<211> 175 
<212> PRT 

<213> Arabidopsis thaliana 

s 



<400> 166 



Met 


Leu 


He 


Pro 


His 


Ala 


Val 


Ser 


Phe 


Ala 


Phe 


Thr 


Tyr 


Leu 


Arg 


Asn 


1 








5 










10 










15 


Thr 


Ser 


Ala 


Asn 


Pro 


Asp 


Gin 


Asn 


Arg 


Glu 


Val 


He 


Ser 


He 


His 


Ser 








20 








25 










30 






Ser 


Glu 


Leu 


Glu 


Ala 


Lys 


Thr 


Lys 


Ala 


Ala 


Lys 


Lys 


Ala 


Ser 


Arg 


Leu 






35 








40 










45 








Leu 


He 


Leu 


Tyr 


Phe 


Thr 


Ala 


Thr 


Trp 


Cys 


Gly 


Pro 


Cys 


Arg 


Tyr 


Met 




50 








55 










60 




Val 


Val 


Phe 


Ser 


Pro 


Leu 


Tyr 


Ser 


Asn 


Leu 


Ala 


Thr 


Gin 


His 


Ser 


Arg 


65 








70 










75 










80 


Leu 


Lys 


Val 


Asp 


He 


Asp 


Lys 


Ala 


Asn 


Asp 


Val 


Ala 


Ala 


Ser 


Trp 


Asn 






85 










90 










95 
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He Ser Ser Val 

100 

Asp Lys Val Val 
115 

Gin His Ser Ser 
130 

His Ser Asp Leu 
145 

Gin Lys Leu Lys 



Pro Thr Phe Cys 

Gly Ala Asp Lys 

120 

Ser Lys Ala Arg 
135 

Leu Leu Leu Val 
150 

Thr Lys Thr Gly 
165 



Phe He Arg Asp 
105 

Gly Ser Leu Glu 

Tyr He Pro Val 

140 

Asn Glu Glu Thr 
155 

Asp Trp Phe His 
170 



Gly Lys Glu Val 
110 

Gin Lys He Ala 
125 

Phe He Lys Tyr 

Pro Thr Ser Asn 

160 

He Asn Leu 
175 



<210> 167 

<211> 132 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 167 



Met 


Arg 


Lys 


Gin 


Glu 


Ser 


Glu Gly 


1 








5 








Ser 


Asn 


Asp 


Asn 
20 


Gly 


Asn 


Val 


Lys 


Leu 


Thr 


He 
35 


Leu 


Asp 


Asp 


He 


Lys 
40 


Asn 


Tyr 
50 


Gly 


Ala 


Ser 


Trp 


Tyr 
55 


Thr 


Leu 


Phe 


Met 


Leu 


He 


Lys 


Cys 


Ser 


65 










70 






Phe 


Val 


Leu 


Lys 


Leu 
85 


Ser 


Asp 


He 


His 


He 


Arg 


Tyr 
100 


Thr 


Pro 


Thr 


Phe 


Val 


Asp 


Glu 


Met 


Phe 


Gly 


Ala 


Gly 




115 










120 


Trp 


Leu 
130 


His 


Ser 











Ala 


Asn 


Leu 


Glu 


Phe 


Glu 


Ser 


Lys 




10 










15 




He 


Ala 


Pro 


Asn 


Asp 


Gin 


Ser 


Phe 


25 










30 






Ser 


Ser 


Lys 


Ser 


Pro 


Ala 


Val 


He 










45 








Leu 


Phe 


Ser 


Val 


Phe 


Thr 


He 


Thr 








60 










Met 


Lys 


Cys 


Leu 


Asn 


Glu 


Asn 


Gly 




75 










80 


Asp 


Glu 


Cys 


Pro 


Glu 


Thr 


Thr 


Arg 


90 










95 




Gin 


Phe 


Tyr 


Arg 


Asp 


Gly 


Glu 


Lys 


105 










110 






Glu 


Gin 


Arg 


Leu 


His 


Asp 


Arg 


Leu 



125 



<210> 168 

<211> 151 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 168 



Met 


Ala 


Ser 


He 


Ser 


Leu 


Ser 


Ser 


1 








5 








Lys 


Glu 


Ser 


Ser 


Gly Val 


Ser 


Ala 






20 










Val 


Lys 


Phe 


Gin 


Phe 


Pro 


Val 


Arg 




35 










40~ 


Phe 


Asp 


Ser 


Phe 


Glu 


Asp 


Leu 


Leu 




50 










55 




Val 


Asp 


Tyr 


Tyr 


Ala 


Thr 


Trp 


Cys 


65 










70 






He 


Leu 


Asn 


Glu 


Val 


Ser 


Glu 


Thr 










85 








Lys 


He 


Asp 


Thr 


Glu 


Lys 


Tyr 


Pro 








100 










Glu 


Ala 


Leu 


Pro 


Thr 


Phe 


He 


Leu 






115 










120 


Arg 


Phe 


Glu 


Gly Ala 


Leu 


Thr 


Ala 




130 










135 




Asp 


Ser 


Leu 


Lys 


Val 


Lys 


Pro 




145 










150 







Ser 


Thr 
10 


Val 


Pro 


Ser 


Leu 


Asn 
15 


Ser 


Phe 


Ala 


Ser 


Arg 


Ser 


He 


Ser 


Ala 


25 










30 






Arg 


He 


Glu 


Ala 


Lys 
45 


Lys 


Gin 


Thr 


Val 


Asn 


Ser 


Asp 
60 


Lys 


Pro 


Val 


Leu 


Gly 


Pro 


Cys 


Gin 


Phe 


Met 


Val 


Pro 




75 










80 


Leu 


Lys 
90 


Asp 


Lys 


He 


Gin 


Val 
95 


Val 


Ser 


He 


Ala 


Asn 


Lys 


Tyr 


Lys 


He 


105 










110 






Phe 


Lys 


Asp 


Gly 


Glu 
125 


Pro 


Cys 


Asp 


Lys 


Gin 


Leu 


He 


Gin 


Arg 


He 


Glu 



140 



<210> 169 



-94- 



<211> 236 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 169 
Met Ala Gly Val 
1 

Val Ser Ser Ser 

20 

Pro Cys Leu Pro 
35 

Leu Leu Ser Ser 
50 

Ser Gly Leu Gly 
65 

Val Arg Val Lys 

Trp Trp Glu Arg 

100 

Glu Phe Leu Ser 
115 

Glu Phe Tyr Gly 
130 

Leu Cys Lys Thr 
145 

Asn Phe Asp Glu 

Leu Pro Phe Phe 

180 

Phe Ser Cys Ser 
195 

Phe Pro Gin Leu 
210 

Ser Leu Phe Phe 
225 



Val 


Arq 


Leu 


Thr 


5 








Phe 


Ser 


Ser 


Phe 


Pro 


Asn 


Ser 


Asn 








40 


Ser 


Pro 


Ser 


Cys 






55 




Ser 


His 


Leu 


Pro 




70 






Val 


Asp 


Glu 


Asn 


85 








Asn 


Ala 


Pro 


Asn 


Ala 


Leu 


Ser 


Gly 








120 


Thr 


Trp 

It 


Cys 


Ala 






135 




Ala 


Val 


Glu 


His 




150 






Asn 


Lvs 


Pro 


Met 


165 








His 


Phe 


Tyr 


Arg 


Leu 


Ala 


Lys 


Val 








200 


Glu 


Leu 


Gly 


He 






215 




Phe 


Asp 


Arg 


He 




230 







Thr Thr Ser Val 
10 

Ala Thr Ala Leu 
25 

Leu Asn Ser Asp 

Ser Ser Ser His 

60 

Leu Arg Arg Pro 
75 

Val Ala Glu Thr 
90 

Met Val Asp He 
105 

Ala Gly Glu Arg 

Ser Cys Arg Ala 

140 

Pro Asp He Val 
155 

Cys Lys Ser Leu 
170 

Gly Ala Asp Gly 
185 

Lys Lys Ala He 

Thr Leu Gin Thr 

220 

Tyr Gin He Leu 
235 



Gin Ala He Arg 
15 

Asn Pro Leu Gin 
30 

Lys Arg Leu Arg 
45 

Tyr His Pro Ser 

Lys Ser Gin Val 

80 

Glu Pro Pro Lys 
95 

His Ser Thr Glu 
110 

Leu Val He Val 
125 

Leu Phe Pro Lys 

Phe Leu Lys Val 

160 

Asn Val Arg Val 
175 

Gin Leu Glu Ser 
190 

Ser Val Ser Pro 
205 

Lys Arg Thr Thr 



<210> 170 
<211> 131 
<212> PRT 
<213> Hordeum 



bulbosum 



<400> 170 




Met 


Gly 


Gly 


Cys 


1 








Asp 


Phe 


Lys 


Gly 








20 


Asp 


Gin 


Lys 


Val 






35 




Asn 


Phe 


Ser 


Ala 




50 






Tyr 


Ala 


Glu 


Met 


65 








Asp 


Val 


Asp 


Asp 


Thr 


Pro 


Thr 


Phe 








100 


Val 


Gly 


Ala 


Asn 






115 




Asp 


Gly 


Ser 






130 







Val 


Gly 


Lys 


Asp 


5 








Gly 


Asn 


Val 


His 


Ala 


Glu 


Ala 


Asn 








40 


Ser 


Trp 


Cys 


Gly 






55 




Ser 


Lys 


Thr 


Tyr 




70 






Leu 


Met 


Asp 


Phe 


85 








Phe 


Phe 


Leu 


Lys 


Lys 


Pro 


Glu 


Leu 






120 



Arg Ser He Val 
10 

Val He Thr Thr 
25 

Lys Asp Gly Lys 

Pro Cys Arg Val 

60 

Pro Gin Leu Met 
75 

Gly Ser Thr Trp 
90 

Asn Gly Gin Gin 
105 

Glu Lys Lys Val 



Glu Asp Lys Leu 
15 

Lys Glu Asp Trp 
30 

He Val Val Ala 
45 

He Ala Pro Val 

Phe Leu Thr lie 

80 

Asp He Arg Ala 
95 

He Asp Lys Leu 
110 

Gin Ala Leu Gly 
125 



<210> 171 
<211> 131 
<212> PRT 

<213> Lolium perenne 



-95- 



<400> 171 




Met 


Gly 


Gly 


Cvs 


1 








ASD 


Phe 


Lys 


Glv 








20 


Asp 


Gin 


Lys 


Val 






35 




Asn 


Phe 


Ser 


Ala 




50 






Tvr 


Ala 


Glu 


Met 


65 








Aso 


Val 


Asp 


Asd 


Thr 


Pro 




Phe 








i no 


Val 


Gly 


Ala 


Asn 






115 




Asp Gly 


Ser 






130 







Val Gly Lys Asp 
5 

Gly Asn Val His 

Ala Glu Ala Asn 

40 

Ser Trp Cys Gly 
55 

Ser Lys Thr Tyr 
70 

Leu Met Asp Phe 
85 

Phe Phe Leu Lys 

Arg Pro Glu Leu 

120 



Arg Ser lie Val 
10 

Val He Thr Thr 
25 

Lys Asp Gly Lys 

Pro Cys Arg Val 

60 

Pro Gin Leu Met 
75 

Ser Ser Thr Trp 
90 

Asn Gly Gin Leu 
105 

Glu Lys Lys Val 



Glu Asp Lys Leu 
15 

Lys Glu Asp Trp 
30 

He Val Val Ala 
45 

He Ala Pro Val 

Phe Leu Thr He 

80 

Asp He Arg Ala 
95 

He Asp Lys Leu 
110 

Gin Ala He Gly 
125 



<210> 172 
<211> 131 
<212> PRT 

<213> Oryza sativa 



<400> 172 




Met 


Gly 


Ser 


Cys 


1 








Asp 


Phe 


Lys 


Gly 








20 


Asp 


His 


Lys 


He 






35 




Asn 


Phe 


Ser 


Ala 




50 






Tyr 


Ala 


Glu 


Met 


65 








Asp 


Val 


Asp 


Glu 


Thr 


Pro 


Thr 


Phe 








100 


Val 


Gly 


Ala 


Asn 






115 




Asp 


Ser 


Ala 






130 







Val Gly Lys Glu 
5 

Gly Asn Val His 

Ala Glu Ala Asn 

40 

Ala Trp Cys Gly 
55 

Ser Gin Thr Tyr 
70 

Leu Met Asp Phe 
85 

Phe Phe Leu Lys 

Lys Pro Glu Leu 

120 



Arg Ser Asp Glu 
10 

Val He Ser Asn 
25 

Lys Asp Gly Lys 

Pro Cys Arg Val 

60 

Pro Gin Phe Met 
75 

Ser Ser Ser Trp 
90 

Asn Gly Glu Gin 
105 

Glu Lys Lys Val 



Glu Asp Lys He 
15 

Lys Glu Asn Trp 
30 

He Val He Ala 
45 

He Ala Pro Val 

Phe Leu Thr He 

80 

Asp He Arg Ala 
95 

Val Asp Lys Leu 
110 

Ala Ala Leu Ala 
125 



<210> 173 
<211> 296 
<212> PRT 

<213> Solanum tuberosum 



<400> 173 




Met 


Ala 


Thr 


Leu 


1 








Ser 


He 


Thr 


Lys 








20 


Lys 


Ser 


Lys 


Gin 






35 




Leu 


He 


Thr 


Lys 




50 






Lys 


Ser 


Glu 


Arg 


65 








Ala 


Leu 


Lys 


Lys 


Lys 


Asp 


Ser 


Glu 








100 



Thr Asn Phe Leu 
5 

He Ser Pro Ser 

Ser He Phe Lys 

40 

Ala Thr Ala Ala 
55 

Val Gin Lys Val 
70 

Ala Lys Asn Arg 
85 

Arg Ser Lys Asn 



Leu Lys Pro Ser 
10 

Leu Tyr Ser Asn 
25 

Asn Leu Lys Thr 

Pro Asp Val Glu 

60 

Asn Ser Met Glu 
75 

Leu Val Val Val 
90 

He Tyr Pro Phe 
105 



Pro Asn Leu Ala 
15 

Phe Pro Phe Glu 
30 

Asn Lys Pro Leu 
45 

Lys Lys Val Ala 

Glu Leu Asp Glu 

80 

Glu Phe Ala Gly 
95 

Met Val Asn Leu 
110 



-96- 



Ser Lys Thr Cys 
115 

Thr Glu Lys Thr 
130 

Pro His Phe Asn 
145 

Gly He Gly Pro 

Ser His Ser Glu 

180 

Val He Gin Asp 
195 

Gly Leu Lys His 
210 

Lys Leu Ser Lys 
225 

Gly Asp Glu Asn 

He Glu Val Pro 

260 

Arg Tyr Val Gly 
275 

Tyr Gin Gly Val 
290 



Asn Asp Val Asp 

120 

Lys Ala Leu Cys 
135 

Phe Tyr Lys Ser 
150 

Asp Leu Leu Ala 
165 

Val Val Gin Leu 

His Lys He Asp 

200 

Cys Gly Pro Cys 
215 

Gin Met Ala Asp 
230 

Asp Ser Cys Met 
245 

Thr Phe Leu Phe 

Ser Gly Lys Gly 

280 

Arg Val Thr Tyr 
295 



Phe Leu Leu Val 

Arg Arg Glu Lys 

140 

Met Glu Lys He 
155 

Gly Asp Val Leu 
170 

His Ser Arg Glu 
185 

Lys Lys Leu He 

Val Lys Val Tyr 

220 

Thr Val Val Phe 
235 

Gin Phe Leu Lys 
250 

He Arg Asp Gly 
265 

Glu Leu He Gly 



He 


Gly 


Asp 


Glu 


125 








He 


Asp 


Lys 


Val 


His 


Glu 


Glu 


Glu 








160 


Tyr 


Tyr 


Gly Asp 






175 




Asp 


Val 


Glu 


Lys 




-L J \J 






Val 


Leu 


Asp 


Val 


205 








Pro 


Thr 


Val 


He 


Ala 


Arg 


Met 


Asn 








240 


Asp 


Met 


Asp 


Val 






255 




Glu 


He 


Cys 


Gly 




270 






Glu 


He 


Leu 


Arg 


285 









<210> 174 

<211> 131 

<212> PRT 

<213> Secale cereale 



<400> 174 



Met 


Gly 


Gly 


Cys 


Val 


Gly 


Lys 


Gly 


1 








5 








Asp 


Phe 


Lys 


Gly 
20 


Gly 


Asn 


Val 


His 


Asp 


Gin 


Lys 


He 


Glu 


Glu 


Ala 


Asn 




35 










40 


Asn 


Phe 
50 


Ser 


Ala 


Ser 


Trp 


Cys 
55 


Gly 


Tyr 


Ala 


Gly 


Met 


Ser 


Lys 


Thr 


Tyr 


65 










70 






Asp 


Val 


Asp 


Asp 


Leu 
85 


Met 


Asp 


Phe 


Thr 


Pro 


Thr 


Phe 
100 


Phe 


Phe 


Leu 


Lys 


Val 


Gly 


Ala 


Asn 


Lys 


Pro 


Glu 


Leu 




115 










120 


Asp 


Gly 
130 


Ser 













Arg 


Ser 


He 


Val 


Glu 


Glu 


Lys 


Leu 


10 










15 




Val 


He 


Thr 


Thr 


Lys 


Glu 


Asp 


Trp 


25 










30 






Lys 


Asp 


Gly 


Lys 


He 
45 


Val 


Val 


Ala 


Pro 


Cys 


Arg 


Val 
60 


Val 


Ala 


Pro 


Val 


Pro 


Gin 


Leu 
75 


Met 


Phe 


Leu 


Thr 


He 
80 


Ser 


Ser 
90 


Thr 


Trp 


Asp 


He 


Arg 
95 


Ala 


Asn 


Gly 


Gin 


Gin 


He 


Asp 


Lys 


Leu 


105 










110 






Glu 


Lys 


Lys 


Val 


Gin 
125 


Ala 


Leu 


Gly 



<210> 175 

<211> 119 

<212> PRT 

<213> Secale cereale 



<400> 175 



Met 


Gly 


Gly 


Cys 


Val 


Gly 


Lys 


Gly Arg 


Ser 


He 


Val 


Glu 


Glu 


Lys 


Leu 


1 




5 










10 










15 




Asp 


Phe 


Lys 


Gly Gly Asn 


Val 


His 


Val 


He 


Thr 


Thr 


Lys 


Glu 


Asp 


Trp 




20 










25 










30 






Asp 


Gin 


Lys 


He 


Glu 


Glu 


Ala 


Asn 


Lys 


Asp 


Gly 


Lys 


He 


Val 


Val 


Ala 




35 










40 










45 








Asn 


Phe 


Ser 


Ala 


Ser 


Trp 


Cys 


Gly 


Pro 


Cys 


Arg 


Val 


He 


Ala 


Pro 


Val 




50 










55 










60 








He 


Tyr 


Ala 


Glu 


Met 


Ser 


Lys 


Thr 


Tyr 


Pro 


Gin 


Leu 


Met 


Phe 


Leu 


Thr 



-97 



65 

Asp Val Asp Asp 

Thr Pro Thr Phe 

100 

Val Gly Ala Asn 
115 





70 






Leu 


Met 


Asp 


Phe 


85 








Phe 


Phe 


Leu 


Lys 


Lys 


Pro 


Glu 





75 

Ser Ser Thr Trp 
90 

Asn Gly Gin Gin 
105 



80 

Asp lie Arg Ala 
95 

lie Asp Lys Leu 
110 



<210> 176 

<211> 106 

<212> PRT 

<213> Manduca sexta 



<400> 176 



Met 


Ser 


He 


His 


He 


Lys 


Asp 


Ala 


1 








5 








Glu 


Ala 


Gly 


Asp 


Lys 


Leu 


Val 


Val 








20 










Gly Pro 


Cys 


Lys 


Met 


He 


Gly 


Pro 






35 










40 


Met 


Ala 


Asp 


Ser 


He 


Val 


Val 


Val 




50 










55 




Asp 


He 


Ala 


Ala 


Asp 


Tyr 


Asn 


He 


65 










70 






Val 


Lys 


Asn 


Ser 


Lys 


Lys 


Leu 


Glu 










85 








Lys 


Leu 


Lys 


Asn 


Thr 


He 


Leu 


Lys 



100 



Asp 


Asp 


Leu 


Lys 


Asn 


Arg 


Leu 


Ala 




10 










15 




He 


Asp 


Phe 


Met 


Ala 


Thr 


Trp 


Cys 


25 










30 






Lys 


Leu 


Asp 


Glu 


Met 


Ala 


Ala 


Glu 








45 








Lys 


Val 


Asp 


Val 


Asp 


Glu 


Cys 


Glu 








60 










Asn 


Ser 


Met 


Pro 


Thr 


Phe 


Val 


Phe 






75 










80 


Glu 


Phe 


Ser 


Gly Ala 


Asn 


Val 


Asp 




90 










95 




Leu 


Lys 














105 

















<210> 177 

<211> 221 

<212> PRT 

<213> Bradyrhizobium japonicum 



<400> 177 



Met 


Leu 


Asp 


Thr 


1 








Ala 


Thr 


Val 


Ala 








20 


Leu Gly 


Leu 


Ser 






35 




Val 


Ala 


Thr 


Ala 




50 






Ala 


Leu 


Thr 


Met 


65 








Glu 


Asp 


Ala 


Asp 


Thr 


Leu 


Leu 


Val 








100 


Glu 


Met 


Pro 


Ala 






115 




Phe 


Glu 


Val 


Val 




130 






Lys 


Thr 


Phe 


Leu 


145 








Asp 


Gin 


Lys 


Ala 


Leu Gly 


Met 


Pro 








180 


Ala 


Thr 


He 


Ala 






195 




Leu 


He 


Arg 


Ala 




210 







Lys 


Pro 


Ser 


Ala 


5 








Val 


Gly 


Gly 


Leu 


Arg 


Ala 


Pro 


Thr 








40 


Gin 


Lys 


He 


Ala 






55 




Ala 


Ser 


Ala 


Pro 




70 






Gly 


Lys 


Pro 


Lys 


85 








Asn 


Leu 


Trp 


Ala 


Leu 


Asp 


Glu 


Leu 








120 


Ala 


He 


Asn 


He 






135 




Lys 


Glu 


Ala 


Asn 


150 






Lys 


Val 


Phe 


Gin 


165 








Thr 


Ser 


Val 


Leu 


Gly 


Pro 


Ala 


Glu 








200 


Ala 


Thr 


Gly 


Lys 






215 





Thr 


Arg 


Arg 


He 




10 






Ala 


Gly 


Phe 


Ala 


25 








Gly 


Asp 


Pro 


Ala 


Pro 


Leu 


Ala 


His 








60 


Leu 


Lys 


Leu 


Pro 






75 




Lys 


Leu 


Ser 


Asp 




90 






Thr 


Trp 


Cys 


Val 


105 








Gin 


Gly 


Lys 


Leu 


Asp 


Thr 


Arg 


Asp 








140 


Leu 


Thr 


Arg 


Leu 






155 




Asp 


Leu 


Lys 


Ala 




170 






Val 


Asp 


Pro 


Gin 


185 








Trp 


Ala 


Ser 


Glu 


Ala 


Ala 


Ala 


Ala 








220 



Pro Leu Val He 
15 

Ala Leu Tyr Gly 
30 

Cys Arg Ala Ala 
4 5 

Gly Glu Val Ala 

Asp Leu Ala Phe 

80 

Phe Arg Gly Lys 
95 

Pro Cys Arg Lys 
110 

Ser Gly Pro Asn 
125 

Pro Glu Lys Pro 

Gly Tyr Phe Asn 

160 

He Gly Arg Ala 
175 

Gly Cys Glu He 
190 

Asp Ala Leu Lys 

205 

Leu 
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<210> 178 
<211> 167 
<212> PRT 
<213> Haemophilus 



influenzae 



<400> 178 



Met 


Lys 


He 


Lys 


1 








Phe 


He 


Val 


He 








20 


Pro 


Glu 


Glu 


He 






35 




Phe 


Ser 


Leu 


Glu 




50 






Trn 


Glv 


Thr 


Trp 










OCI 


LIC Li. 


Ala 


TiVS 


Gly 


Asn 


Glu 


Ala 






100 


Phe 


Thr 


Thr 


Val 






115 




He 


Asn 


Val 


Thr 




130 






Leu 


Val 


Thr 


Thr 


145 








Phe 


Phe 


Ala 


Glu 



Lys 


Leu 


Leu 


Lys 


5 








Thr 


Ser 


He 


Leu 


Asn 


Lys 


He 


Thr 






40 


Ser 


Leu 


Asp 


Gin 






55 




Cys 


Gly 


Tyr 


Cys 




70 






Glu 


Gly 


Tyr 


Gin 


85 








Asp 


Val 


Asn 


Asp 


Asn 


Asp 


Pro 


Lys 








120 


Pro 


Thr 


He 


Val 






135 




Gly 


Leu 


Thr 


Ser 




150 






Phe 


Phe 


Gly 




165 









Asn Gly Leu Ser 
10 

Asp Phe Val Arg 
25 

Leu Gin Asp Leu 

Asn Lys Pro Thr 

60 

Arg Tyr Thr Ser 
75 

Val Val Ser Val 
90 

Tyr Leu Ser Lys 
105 

Gly Glu Phe Ala 

Leu Leu Ser Lys 

140 

Tyr Trp Gly Leu 
155 



Leu Phe Leu Thr 
15 

Arg Pro Val Val 
30 

Gin Gly Asn Thr 
45 

Leu Leu Tyr Phe 

Pro Ala He Asn 

80 

Ala Leu Arg Ser 
95 

Asn Asp Tyr His 
110 

Glu Arg Trp Gin 
125 

Gly Lys Met Asp 

Lys Val Arg Leu 

160 



<210> 179 

<211> 163 

<212> PRT 

<213> Leishmania major 



<400> 179 
Met Leu Lys Val 
1 

Ala Glu Asp Ser 

20 

Glu Pro Cys Thr 
35 

Tyr Gly Asp Asn 
50 

Asp Val Cys Glu 
65 

Phe Arg Thr Pro 

Asp Val Ala Gly 

100 

Leu Phe Gly Glu 
115 

His Ser Gly Arg 
130 

Asn Val His His 
145 

Ser Ala Val 



Ser Ser Lys Glu 
5 

Leu Gly Leu Val 

Ala Val Asn Glu 

40 

Val Val Phe Ala 
55 

Ala Glu Gly Val 
70 

Leu Val Gly Asp 
85 

Ala Lys Phe Asp 

Lys Gly Gly Asn 

120 

Leu Pro Ala Leu 
135 

Arg His Pro He 
150 



His Tyr Ala Glu 
10 

Val His Phe Ser 
25 

His Leu Thr Lys 

Glu Val Asp Cys 

60 

Glu Ser Val Pro 
75 

Asp Arg Arg Val 
90 

Gin He Asp Met 
105 

Arg Gly Ser Ala 

Pro His Glu Ala 

140 

Ser Ser Ala Leu 
155 



He Lys Lys Lys 
15 

Ala Thr Trp Cys 
30 

Gin Ala Ala Glu 
45 

Gly Glu Leu Gly 

Phe Val Ala Tyr 

80 

Glu Arg Val Ala 
95 

Asn Thr His Ser 
110 

Glu Gly Leu Cys 
12 5 

Ala Arg Gly Arg 

Arg Leu Tyr Trp 

160 



<210> 180 
<211> 275 
<212> PRT 

<213> Mortierella alpina 
<400> 180 

Met Val Ser Asn Asn Tyr He Asp He Thr Ser Glu Asp Asp Phe Ala 



-99- 



1 



Gin 


Val 


Phe 


Gin 








20 


Ala 


Ala 


Trp 


Ala 






35 




Leu 


Ala 


Ala 


Lys 




50 






Lys 


Phe 


Pro 


Asp 


65 








Phe 


Val 


He 


Val 


Asn 


Ala 


Pro 


Glu 








100 


Ser 


Ser 


Pro 


Leu 






115 




Ala 


Ala 


-v**" /N 

pro 


ber 




130 






Ala 


Arg 


Leu 


Lys 


145 








Lys 


Gly 


Thr 


Pro 


Glu 


He 


Leu 


Thr 








180 


Ala 


Asp 

mm, 


Asp 


Glu 






195 




Thr 


Pne 


Pro 


Cjrin 




210 






Val 


Val 


Lys 


Glu 


225 








Ala 


Glu 


Lys 


Asp 


Pro 


Val 


Met 


He 








260 


Phe 


Ser 


Lys 








275 





<210> 181 
<211> 160 
<212> PRT 
<213> Neisseria 

<400> 181 
Met Lys Arg Leu 
1 

Ala His Thr Ala 

20 

Pro Gin Asn Leu 
35 

Trp Ala Thr Trp 
50 

Lys Trp Tyr Lys 
65 

Ala Leu Asp Thr 

Val Ser Tyr Pro 

100 

Met Lys Ser Tyr 
115 

Glu Ala Pro Lys 
130 

Glu Lys Ser Leu 
145 



<210> 182 
<211> 208 



Pro 


Ser 


Ser 


Ser 


Pro 


Pro 


Cys 


Val 








40 


Asn 


Ala 


Asn 


Val 






55 




lie 


ber 


(j-LU 


ASp 




70 






Lys 


Glu 


Gly 


Thr 


85 








Leu 


Ala 


Lys 


Val 


Pro 


Thr 


Gin 


Ser 








120 


Val 


Ala 


Pro 


Pro 






135 




Glu 


Leu 


inr 


O A "V* 

oer 




150 






Thr 


Ala 


Pro 


Arg 


165 








Ala 


Gin 


Asn 


He 


Val 


Arg 


Gin 


Ala 








200 


Val 


Tyr 


Val 


Lys 






215 




Leu 


Val 


Ala 


Ser 




230 






Leu 


Lys 


Thr 


Arg 


245 








Phe 


He 


Lys 


Gly 



gonorrhoeae 



He 


Leu 


Ala 


Ala 


5 








Ser Gly 


Asp 


Glu 


Gin 


Ser 


Leu 


Lys 








40 


Cys 


Gly 


Pro 


Cys 






55 




Ala 


Gin 


Lys 


Lys 




70 






Ser 


Asp 


Asn 


He 


85 








He 


Trp 


Arg 


Tyr 


Gly Asn 


Asn 


Val 








120 


Cys 


Gly 


Tyr 


Arg 






135 




Thr 


Glu 


Ala 


Val 




150 







10 



Thr 


Val 


Tyr 


Ala 


25 








Gin 


Met 


Asn 


Glu 


Asn 


Phe 


Leu 


Lys 








60 


Tyr 


Glu 


He 


Ala 






75 




val 


Val 


nop 






90 






He 


Ala 


Lys 


Tyr 


105 








Ser 


Thr 


Met 


Ala 


Thr 


Met 


Ser 


Pro 








140 


Ser 


Ser 


Ser 


Val 






155 




f*T re 




IT 11C 


Q «=» 
O C -L 




170 






Arg 


Phe 


Ser 


Ser 


185 








Met 


Lys 


Thr 


Phe 


Gly Glu 


Phe 


Val 








220 


Gly Glu 


Phe 


Gin 






235 




Met 


Asp 


Glu 


Leu 




250 






Ser 


Pro 


Glu 


Thr 


265 









lie Ala 


Leu 


Ala 


10 






Leu Ala 


Gly 


Trp 


25 






Ala Pro 


Val 


Arg 


Arg Lys 


Glu 


Met 






60 


Gly Ser 


Val 


Asp 




75 




Gly Asn 


Phe 


Leu 


90 






Thr Gly 


Ala 


Asn 


105 






Gly Val 


Leu 


Pro 


Gin Thr 


He 


Thr 






140 


Lys Leu 


Ala 


His 




155 









15 




Leu 


Asn 


Phe 


Trp 










Val 


Phe 


Glu 


Glu 


45 








He 


Glu 


Ala 


Glu 


Ala 


Val 


Pro 


Ser 








80 


Val 


Glu 


Gly Ala 






95 




Ser 


Lys 


Ser 


Thr 




11U 






Ala 


Ala 


Gly His 


125 








Glu 


Glu 


Met 


Asn 


Met 


Ala 


Phe 


He 








160 


Arg 


Gin 


Leu 


Leu 






175 




Phe 


Asn 


He 


Leu 




n on 
J. j V 






Ser 


Asp 


Trp 


Pro 


205 








Gly 


Gly 


Leu Asp 


Ala 


Leu 


Val 


Drr> 
ex. \J 








Z'iU 


He 


Arg 


Lys 


Ala 






255 




Pro 


Arg 


Cys 


Gly 




270 






Ala 


Thr 


Phe 


Gly 






15 




Lys 


Asp 


Asn 


Thr 




o U 






He 


Ala 


Asn 


Leu 


45 








Pro 


Ala 


Met 


Ser 


Met 


Val 


Gly 


He 








80 


Lys 


Gin 


Thr 


Pro 






95 




Ser 


Arg 


Ser 


Phe 




inn 
J. ± u 






Phe 


Thr 


Val 


Val 










Gly 


Glu 


Leu 


Asn 


Ser 


Lys 


Cys 


Arg 

t ttzr\ 



-100 



<212> PRT 

<213> Rhizobium loti 



<400> 182 



Met 


Ala 


Gly Ala 


Leu Ala 


Gly Ala 


1 








5 






Arg 


O r^k 

OCI 


Gly Asn 


Asn Aia 


Fro 


Aia 


ASp 


ASp 


Val 


Ala 


cys Aia 


• 

T\ "1 — 

Aia 


iiys 






35 










Ala 


TV T _ 

ax a 


Ala 


Thr 


vjiy ijiu 


vai 


Aia 




50 












vjin 


ber 


Met 


Lys 


ber lieu 


TV T _ 

Ala 


Pne 


65 






70 






Tnr 


lie 


Ala 


Asp 


His Ala 


Gly 


Lys 










85 






mr 


Trp 


Cys 


Ala 


pro cys 


Arg 


Ala 








100 








Cain 


Liys 


Asp 


Lys 


oiy ber 


ASp 


T\ 1 — 

Aia 






115 








ion 
1 Z U 


ASp 


7\ 1 — . 

Aia 


Gly Asp 


Asp vai 


Lys 


Pro 




130 








135 




Val 


Glu 


Ala 


Leu 


Gly Tyr 


Phe 


Arg 


145 








150 






Asp 


Leu 


Lys 


Ala 


Arg Gly 


Leu 


Ala 










165 






lie 


Asp 


Ser 


Glu 


Gly Cys 


Leu 


He 








180 








Trp 


Ser 


Gly Arg 


Asp Ala 


Arg 


Arg 






195 








200 



<210> 183 
<211> 176 
<212> PRT 

<213> Rhodobacter capsulatus 



<400> 183 



Met 


Ala 


Lys 


Pro 


Leu 


Met 


Phe 


Leu 


1 








5 








Val 


Gly 


Ala 


Gly Tyr 


Phe 


Ala 


Met 








20 










Pro 


Thr 


Ala 


Leu 


Ala 


Gly 


Lys 


Glu 






35 










40 


Leu 


Gly 


Ala 


Glu 


Ala 


Pro 


Phe 


Thr 




50 










55 




He 


Lys 


Leu 


Val 


Asn 


Phe 


Trp 


Ala 


65 










70 






Glu 


His 


Pro 


Asn 


Leu 


He 


Gly 


Leu 










85 






Gly 


Val 


Asn 


Trp 


Lys 


Asp 


Thr 


Pro 








100 










Glu 


Met 


Gly 


Ser 


Pro 


Tyr 


Thr 


Arg 






115 










120 


Met 


Gly 


Leu 


Asp 


Trp 


Gly 


Val 


Ala 




130 










135 




Asp 


Gly 


Ala 


Gly Arg 


He 


Leu 


Thr 


145 










150 






Asp 


Val 


He 


Thr 


Lys 


Lys 


He 


Asp 



165 



vai 


Aia 


T 7 — 1 

vai 


Tyr 


TT_ T 

vai 


ber 


kjL U. 


ber 




10 








15 




Arg 


vai 


Ala 


Val 


Gly 


(jly 


ber 


j-»ys 


25 










J 0 






Ser 


Gly 


Arg 


Ala 


Lys 


Lys 


Tift 

lie 


T\ 1 

Aia 










4b 








7\ "I _ 

Ala 


Leu 


Leu 


Pro 


TV T — 

Aia 


ASp 


Fro 


Fro 








60 










Asn 


uiy 


Fro 


Asp 


pi ... 
uiy 


iiys 


Fro 


ineu 






75 










80 


Thr 


T7 — 1 

Val 


T 

Leu 


Leu 


Asn 


Leu 


Trp 


Aia 




90 










95 




Glu 


Met 


Pro 


Ala 


Leu 


Asn 


TV T — 

Ala 


Leu 


105 










110 






Pne 


Gin 


Val 


Tl A 

lie 


T\ 1 -s 

Ala 


vai 


Asn 


TT— T 

vai 










125 








Lys 


liys 


pne 


Lieu 


-Lys 


IjIU 


Lnr 


r 1 ! Tr 

vjiy 








140 










Asp 


Ser 


Thr 


Val 


Ala 


Leu 


Phe 


Asn 




155 










160 


Leu 


Gly 


Leu 


Pro 


Val 


Thr 


Met 


Leu 




170 










175 




Ala 


His 


Met 


Asn 


Gly 


Pro 


Ala 


Glu 


185 










190 






Leu 


Val 


Glu 


Thr 


Ala 


Leu 


Gly 


Ser 



205 



Pro 


Leu 
10 


Leu 


Val 


Met 


Ala 


Gly 
15 


Phe 


Gin 


Gin 


Asn 


Asp 


Pro 


Asn 


Ala 


Met 


25 








30 






Ala 


Pro 


Ala 


Val 


Arg 
45 


Leu 


Glu 


Pro 


Asp 


Ala 


Asp 


Leu 
60 


Arg 


Asp 


Gly 


Lys 


Ser 


Trp 


Cys 
75 


Ala 


Pro 


Cys 


Arg 


Val 
80 


Lys 


Gin 
90 


Asp 


Gly 


He 


Glu 


He 
95 


Met 


Asp 


Gin 


Ala 


Gin 


Gly 


Phe 


Leu 


Ala 


105 










110 






Leu 


Gly 


Ala 


Asp 


Pro 
125 


Gly 


Asn 


Lys 


Gly 


Val 


Pro 


Glu 
140 


Thr 


Phe 


Val 


Val 


Arg 


He 


Ala 
155 


Gly 


Pro 


Leu 


Thr 


Glu 
160 


Pro 


Leu 
170 


Leu 


Ala 


Gly 


Thr 


Ala 
175 


Asp 



<210> 184 
<211> 105 
<212> PRT 

<213> Synechocystis 



-101- 



<400> 184 




Met 


Ala 


Val 


Lys 


1 








Ser 


Pro 


Lys 


Pro 

■*- 








20 


Cys 


Gin 


Met 


Met 






35 




Gin 


Gin 


lie 


Gin 




50 






Ala 


Thr 


Gin 


Tvr 


65 








Gin Gly 


Gin 


Pro 


Leu 


lie 


Gin 


Gin 








100 



Lys 


Gin 


Phe 


Ala 


5 








Val 


Leu 


Val 


Asp 

mm 


Ala 


Pro 


He 


Leu 








40 


Val 


Val 


Lys 


He 






55 




Gin 


He 


Gin 


Ser 




70 






Val 


His 


Arg 


Met 


85 








Leu 


Gin 


Val 


Phe 



Asn Phe Ala Glu 
10 

Phe Tyr Ala Thr 
25 

Glu Gin Val Gly 

Asp Thr Asp Lys 

60 

Leu Pro Thr Leu 
75 

Glu Gly Val Gin 
90 

Val 
105 



Met Leu Ala Gly 
15 

Trp Cys Gly Pro 
30 

Ser His Leu Arg 
45 

Tyr Pro Ala He 

Val Leu Phe Lys 

80 

Gin Ala Ala Gin 
95 



<210> 185 

<211> 109 

<212> PRT 

<213> Synechocystis 



<400> 185 




Met Ser 


Leu 


Leu 


1 






Gly Gin 


Thr 


Lys 






20 


Pro Cys 


Arg 


Leu 




35 




Gly Asp 


Lys 


Leu 


50 






Ala Val 


Ala 


Gin 


65 






Lys Asn 


Asn 


Glu 


Lys Leu 


Leu 


Glu 




100 



Glu 


He 


Thr 


Asp 


5 








Pro 


Val 


Leu 


Val 


Met 


Ala 


Pro 


Ala 








40 


Lys 


Val 


Leu 


Lys 






55 




Cys 


Lys 


Val 


Glu 




70 






Leu 


Val 


Met 


Thr 


85 








Leu 


Leu 


Lys 


Glu 



Ala Glu Phe Glu 
10 

Tyr Phe Trp Ala 
25 

He Gin Ala He 

Leu Glu Val Asp 

60 

Gly Val Pro Ala 
75 

His Glu Gly Ala 
90 

Glu Leu Asp Phe 
105 



Gin Glu Thr Gin 
15 

Ser Trp Cys Gly 
30 

Ala Lys Asp Tyr 
45 

Pro Asn Pro Ala 

Leu Arg Leu Phe 

80 

He Ala Lys Pro 
95 

He 



<210> 186 
<211> 290 
<212> PRT 

<213> Schizosaccharomyces pombe 



<400> 186 




Met 


Ser 


Val 


He 


1 








Pro 


Lys 


Ser 


Gly 








20 


Pro 


Cys 


Lys 


Ala 






35 




Ala 


Ser 


Pro 


Lys 




50 






Gin 


He 


Ala 


Ser 


65 








Phe 


Glu 


Asn 


Gly 


Ala 


Leu 


Lys 


Glu 








100 


Gly Ala 


Leu 


Ala 






115 




Leu 


Gin 


Gly 


Cys 




130 






Asp 


Asp 


His 


Asp 


145 








Leu 


Glu 


Ser 


Asp 



Glu 


He 


Arg 


Ser 


5 








Tyr 


Leu 


Ala 


Val 


He 


Ser 


Pro 


Leu 








40 


Phe 


Val 


Phe 


Ala 






55 




Gly 


Leu 


Gly 


Val 




70 






Lys 


Gin 


He 


Asp 


85 








Lys 


Val 


Ala 


Leu 


Ser 


Ser 


Ser 


Ser 








120 


He 


Glu 


Asn 


Pro 






135 




Leu 


Lys 


Ser 


Ala 




150 






Val 


Asp 


Glu 


Gin 



165 



Tyr Gin His Trp 
10 

Asp Cys Tyr Ala 
25 

Phe Ser Gin Leu 

Lys Val Asn Val 

60 

Lys Ala Met Pro 
75 

Met Leu Thr Gly 
90 

He Ser Ser Lys 
105 

Ala Pro Val Lys 

Gin Leu Glu Cys 

140 

Phe Asn Ser Asn 
155 

Leu Met He Tyr 
170 



He Ser Thr He 
15 

Asp Trp Cys Gly 
30 

Ala Ser Lys Tyr 
45 

Asp Glu Gin Arg 

Thr Phe Val Phe 

80 

Ala Asn Pro Gin 
95 

Ala Thr Gly Thr 
110 

Gly Phe Ala Ser 
125 

Leu Asn Gin Gin 

Pro Ser Ser Phe 

160 

He Pro Phe Leu 
175 



-102- 



Glu 


Val 


Val 


Lys 


Val His Ser He 








180 




Thr 


Ser 


Ser 


Ala 


Pro Lys Thr He 






195 




200 


Asn 


Leu 


Ser 


Phe 


Glu Asp Ala Glu 




210 






215 


Glu 


Asp 


He 


Val 


Tyr Glu Gin Asp 


225 






230 


Arg 


Phe 


Val 


Lys 


Phe Gin Arg Val 








245 


Ser 


Asn 


Val 


Gly 


Glu Glu Glu Thr 








260 




Phe 


Gly 


Glu 


Pro 


Val Gly Asp Ser 




275 




280 


Glu 


Ala 










290 









<210> 187 

<211> 185 

<212> PRT 

<213> Treponema pallidum 



<400> 187 



Met 


Phe 


Arg 


Ser 


Asp 
5 


Leu 


Val 


Leu 


1 
Gin 


Ala 


Ala 


Asp 


Val 


Ala 


His 


Asn 








20 










Lys 


Ala 


Leu 


Glu 


Arg 


Phe 


Arg 


Phe 




35 










40 


Leu 


Ser 


Ser 


Asp 


Phe 


His 


Ala 


Lys 




50 










55 




Pro 


Ser 


Leu 


Phe 


Lys 


Gly 


Lys 


Val 


65 










70 






Trp 


Cys 


Pro 


Pro 


Cys 


Arg 


Ala 


Glu 










85 








Ala 


Leu 


Met 


Arg 


Gly 


Asn 


Asp 


Phe 








100 










Asp 


Ser 


Arg 


Lys 


Gin 


Val 


Glu 


Ser 






115 










120 


Phe 


Pro 


He 


Tyr 


Leu 


Asp 


Glu 


Glu 




130 










135 




Ser 


Arg 


Gly 


Leu 


Pro 


Thr 


Thr 


Tyr 


145 










150 






Val 


Ala 


Val 


Val 


Val 


Gly 


Ser 


Val 










165 








Ala 


Leu 


Phe 


Lys 


Glu 


Leu 


Ala 


Arg 



180 



<210> 188 

<211> 246 

<212> PRT 

<213> Caenorhabditis elegans 



<400> 188 



Met 


Leu 


Leu 


Arg 


Leu 
5 


Leu 


Ala 


Val 


1 
Ser 


Gly 


Gly 


Pro 
20 


Thr 


Arg 


Ser 


Ser 


Asn 


Trp 


Thr 


Asp 


Leu 


Met 


Lys 


Gly 






35 










40 


Pro 


Trp 


Cys 


Pro 


Ala 


Cys 


Lys 


Asp 




50 










55 




Ala 


Asp 


Trp 


Ser 


Asp 


Asp 


Leu 


Gly 


65 










70 






Thr 


Val 


Asn 


Pro 


Gly 


Leu 


Ser 


Gly 



Ala 


He 


Thr 


Pro 


Val 


Lys 


Gly Glu 


185 










190 






Lys 


Leu 


Tyr 


He 


Asn 


Gin 


Pro 


Asn 








205 








Ser 


Phe 


Thr 


Pro 


Thr 


Gin 


Val 


He 








220 










Asp 


Gin 


Pro 


Thr 


He 


He 


Pro 


Leu 




235 










240 


Asn 


Ser 


Leu 


Val 


He 


Phe 


He 


Tyr 




250 










255 




Thr 


Lys 


He 


Ser 


Arg 


Leu 


Glu 


Leu 


265 








270 






Ser 


Lys 


Gly 


Lys 


Leu 


Gin 


Lys 


Val 










285 








Ala 


Val 


Trp 


Gly 


Val 


Thr 


Cys 


Val 




10 










15 




Ala 


Asp 


Val 


Pro 


Ser 


Arg 


Ser 


Leu 


25 










30 






Phe 


Val 


Tyr 


Pro 


Lys 


Pro 


Leu 


Asp 










45 








Ala 


Leu 


Lys 


Gly 


Glu 


Ala 


Leu 


Val 








60 










Thr 


Leu 


Leu 


Asn 


Phe 


Trp 


Ala 


Thr 






75 










80 


Met 


Pro 


Ser 


Met 


Asp 


Arg 


Met 


Gin 




90 










95 




Gin 


He 


Val 


Ala 


Val 


Asn 


Val 


Gly 


105 










110 






Phe 


He 


Ala 


Arg 


Gly 


Lys 


His 


Thr 










125 








Gly 


Ser 


Leu 


Gly 


Ser 


Val 


Phe 


Ala 






140 










Val 


Val 


Asp 


Lys 


Ala 


Gly 


Arg 


He 






155 










160 


Glu 


Tyr 


Asp 


Gin 


Pro 


Glu 


Leu 


Val 




170 










175 




Asp 
















185 
















Leu 


Gly 


Leu 


Phe 


Ala 


Val 


Gly 


Val 




10 










15 




Lys 


Leu 


Val 


Phe 


Leu 


Asn 


Glu 


Glu 


25 










30 






Glu 


Trp 


Met 


He 


Glu 


Phe 


His 


Ala 








45 








Leu 


Gin 


Lys 


Ala 


Trp 


Asn 


Ala 


Phe 








60 










He 


Lys 


Val 


Gly 


Glu 


Val 


Asp 


Val 




75 










80 


Arg 


Phe 


Leu 


Val 


Thr 


Ala 


Leu 


Pro 



-103- 



Thr lie Tyr His 

100 

Arg Asp Lys Asn 
115 

Val lie Asp Pro 
130 

Ala Val Val Ala 
145 

His Asn His Leu 

Gly Leu Phe Ala 

180 

Phe He Val He 
195 

Ser Gin Gin Ala 
210 

Gly Thr Glu Ser 
225 

Glu Thr Lys Lys 



85 

Val Lys Asp Gly 

Asp Phe He Ser 

120 

Val Pro Asp Tyr 
135 

Val Phe Phe Lys 
150 

Val Glu Asp Lys 
165 

Gly Val Thr Leu 

He He Asp Gin 

200 

Lys Lys Thr Glu 
215 

Pro Thr Lys Lys 

230 
Thr Lys 
245 



90 

Val Phe Arg Gin 
105 

Phe Val Glu Asp 

Lys His Pro Asn 

140 

Leu Ser Met Ser 
155 

Gly He Pro Ser 
170 

Ala Leu Gly Cys 
185 

Val Phe Pro Thr 

Lys Lys Asp Ala 

220 

Asn Gly Asn Asn 
235 



95 

Tyr Ser Gly Ala 
110 

Lys Lys Tyr Arg 
125 

Ser Lys Gin Met 

Val Arg Asp Leu 

160 

Trp Ala Ser Tyr 
175 

Val Leu Gly Phe 
190 

Gly Pro Arg Lys 
205 

Lys Lys Asp Ser 

Asn Asn Gly Lys 

240 



<210> 189 
<211> 284 
<212> PRT 

<213> Caenorhabditis elegans 



<400> 189 








V CL X 


Tip 
lie 


1 








ser 


Lieu 


/\-L a. 


Glv 








20 


Cys 


Gly 


Pro 


Cys 






35 




Gin 


Tyr 


Leu 


Gly 




50 






Lys 


Thr 


Ser 


Ser 


65 








Phe 


Gin 


Ser 


Gly 


Ala 


Leu 


Glu 


Thr 








100 


Ser 


Leu 


Val 


Ala 






115 




Gin 


Met 


Glu 


Cys 




130 






Leu 


Glu 


Gly 


Asn 


145 








He 


Ser 


Leu 


Pro 


Lys 


Gly 


Val 


Ser 








180 


Leu 


Pro 


Lys 


Thr 






195 




Gin 


Met 


Leu 


Glu 




210 






Val 


Ala 


Leu 


Lys 


225 








Phe 


He 


Glu 


Asn 


Leu 


Thr 


Val 


Phe 








260 


Lys 


Arg 


Val 


Ala 






275 





Asn Val Lys Asp 
5 

Leu Lys Ser Val 

Lys Met He Ala 

40 

Ala Val Phe Leu 
55 

Glu Asn Gly Val 
70 

Val Arg Val Glu 
85 

Met Val Lys Lys 

Gly Gin Met Asp 

12 0 

Leu Asn Glu Ser 
135 

Cys Asn Leu Val 
150 

Phe Asn Gin Pro 
165 

Asp Arg Ala Pro 

Thr Asp Phe Asp 

200 

Phe Asp Glu Ser 
215 

Tyr Val Lys Phe 
230 

Asn Val Gly Gly 
245 

Gly Thr Pro Leu 

Gly Lys Ala Gly 

280 



Asp Glu Asp Phe 
10 

lie Val Asp Phe 
25 

Pro Thr Phe Glu 

Lys Val Asp Val 

60 

Asn Ser Met Pro 
75 

Gin Met Lys Gly 
90 

Tyr Ala Asp Asn 
105 

Leu Thr Pro Leu 

Asp Asp Thr Pro 

140 

Ser Asp Cys Asp 
155 

Val Lys Val His 
170 

Lys Lys Val Lys 
185 

Asn Ala Thr Ala 

Ser He Gin Gly 

220 

Gin Asn Val Gin 
235 

Gly Asp Val Thr 
250 

Ser Ala Leu Asn 
265 

Asp Ala Ala His 



Arg Asn Gin Leu 
15 

Thr Ala Val Trp 
30 

Ala Leu Ser Asn 
45 

Glu He Cys Glu 

Thr Phe Met Val 

80 

Ala Asp Ala Lys 
95 

Ser Ala Ala Asp 
110 

Val Asp Lys Lys 
125 

Leu Gly Arg Phe 

Glu Gin Leu He 

160 

Ser He Leu He 
175 

Val Phe He Asn 
190 

Leu Glu Pro Thr 
205 

His Gly Gin Val 

Asn He Gin Phe 

240 

Glu Leu Val Lys 
255 

Met Asn Glu Phe 
270 



104- 



<210> 190 

<211> 287 

<212> PRT 

<213> Drosophila melanogaster 



<400> 190 
Met Ser Val Arg 
1 

Ala Gin Ala Gly 

20 

Cys Gly Pro Cys 
35 

Lys Tyr Pro Lys 
50 

Asp Thr Ala Ala 
65 

Tyr Arg Asn Arg 

Gly Leu Glu Ala 

100 

Glu Gly Gly Glu 
115 

He Ser Lys Gin 
130 

Leu Lys His Ala 
145 

Asp Glu Gin Leu 

His Ser Leu Lys 

180 

Lys Leu Phe He 
195 

Ser Met Asn Ser 
210 

Ser Gly Val Pro 
225 

Asn He Gin He 

Gin He Asp Tyr 

260 

Met Asn Asp Phe 
275 



Val He Asn Asp 
5 

He Gin Leu Val 

Lys Arg lie Ala 

40 

Ala lie Phe Leu 
55 

Gly Gin Gly Val 
70 

Thr Lys He Asp 
85 

Lys He Gin Glu 

Asp Tyr Gly Gin 

120 

Glu Cys Glu Cys 
135 

Leu Ala Ser Ala 
150 

He Leu Ser He 
165 

Phe Lys Ala Pro 

Asn Gin Pro Arg 

200 

Val Gin Asp Leu 
215 

Val Asn Leu Arg 
230 

Phe Val Lys Asn 
245 

He Gly Phe He 

Lys Arg Val Ala 

280 



Glu Ser His Phe 
10 

Val Val Asp Phe 
25 

Pro He Phe Glu 

Lys Val Asp Val 

60 

Ser Ala Met Pro 
75 

Arg Val Gin Gly 
90 

His He Gly Thr 
105 

Gly Leu Met Glu 

Leu Asn Glu Ala 

140 

Gly Gly Tyr Leu 
155 

Thr Phe Asn Gin 
170 

Ser His Leu Gly 
185 

Thr He Asp Phe 

Ser Leu Ala Gin 

220 

Tyr Val Lys Phe 
235 

Asn Gin Ser Gly 
250 

Gly Ser Pro He 
265 

Gly Lys Lys Gly 



Gin Ala Glu Leu 
15 

Thr Ala Ser Trp 
30 

Thr Phe Pro Thr 
45 

Asp Lys Cys Gin 

Thr Phe He Phe 

80 

Ala Asp Val Asn 
95 

Ser Gly Gly Glu 
110 

Leu Asn Thr Phe 
125 

Asp Asp His Asn 

Gin Ser Asp Cys 

160 

Ala Val Lys lie 
175 

Pro Lys Asp Val 
190 

Asp Met Ala Glu 
205 

Lys Glu Leu Glu 

Gin Asn Val Gin 

240 

Gly Asp Val Thr 
255 

Met Thr Thr Lys 

270 
Glu Ser His 
285 



<210> 191 
<211> 289 
<212> PRT 
<213> Homo sapien 



<400> 191 



Met 


Val 


Gly 


Val 


1 








Leu 


Ser 


Gly 


Ala 








20 


Gly 


Cys 


Gly 


Pro 






35 




Asn 


Lys 


Tyr 


Pro 




50 






Gin 


Gly 


Thr 


Ala 


65 








Phe 


Phe 


Arg 


Asn 


Val 


Gly 


Leu 


Glu 








100 


Ser 


Asn 


Glu 


Asp 






115 




Phe 


He 


Asn 


Lys 



Lys Pro Val Gly 
5 

Gly Ser Arg Leu 

Cys Leu Arg He 

40 

Gin Ala Val Phe 
55 

Ala Thr Asn Asn 
70 

Lys Val Arg He 
85 

Glu Lys lie Lys 

Thr Asp He Pro 

120 

Ala Gly Cys Glu 



Ser Asp Pro Asp 
10 

Ala Val Val Lys 
25 

Ala Pro Ala Phe 

Leu Glu Val Asp 

60 

He Ser Ala Thr 
75 

Asp Gin Tyr Gin 
90 

Gin His Leu Glu 
105 

Lys Gly Tyr Met 
Cys Leu Asn Glu 



Phe Gin Pro Glu 
15 

Phe Thr Met Arg 
30 

Ser Ser Met Ser 
45 

Val His Gin Cys 

Pro Thr Phe Leu 

80 

Gly Ala Asp Ala 
95 

Asn Asp Pro Gly 
110 

Asp Leu Met Pro 
125 

Ser Asp Glu His 



-105- 



130 



Glv 


Phe 


Asd 


Asn 


145 








Cvs 


ASD 


Glu 


Gin 


Leu. 


Tvr 


Ser 


Met 








180 


Tvr 


Val 


Lvs 


He 






195 




Ala 


Glu 


Arg 


Ser 




210 






lie 


Lvs 


Glu 


Asp 


225 








Val 


Asn 


Ser 


Val 


Thr 


Thr 


Arg 


He 








260 


Thr 


Asn 


Met 


Asn 






275 




His 









135 

Cys Leu Arg Lys 
150 

Leu Leu He Thr 
165 

Lys Phe Gin Gly 

Phe He Asn Leu 

200 

Glu Pro Thr Gin 
215 

Gly He Val Pro 
230 

Thr He Phe Val 
245 

Ser Tyr Phe Thr 

Asp Phe Lys Arg 

2 80 



140 

Asp Thr Thr Phe 
155 

Val Ala Phe Asn 
170 

Pro Asp Asn Gly 
185 

Pro Arg Ser Met 

Ala Leu Glu Leu 

220 

Leu Arg Tyr Val 
235 

Gin Ser Asn Gin 
250 

Phe He Gly Thr 
265 

Val Val Gly Lys 



Leu Glu Ser Asp 

160 

Gin Pro Val Lys 
175 

Gin Gly Pro Lys 
190 

Asp Phe Glu Glu 
205 

Thr Glu Asp Asp 

Lys Phe Gin Asn 

240 

Gly Glu Glu Glu 
2 55 

Pro Val Gin Ala 
270 

Lys Gly Glu Ser 
285 



<210> 192 
<211> 335 
<212> PRT 
<213> Homo sapien 



<400> 192 



Mp>t- 


Glu 


Ala 


Glv 


I 








\j x y 


Cor 


Ala 

XX _i_ C*. 


Glv 








20 




iiCU 


V O.J- 


V Ct -L 






35 




Met 


Asn 


Glu 


Val 




50 






Phe 


Val 


Lys 


Leu 


65 








Glu 


He 


Ser 


Ser 


He 


Asp 


Arg 


Leu 








100 


Gin 


Arg 


His 


Ala 






115 




Leu 


Lys 


Glu 


Asp 




130 






Pro 


Cys 


Met 


Leu 


145 








Phe 


Ser 


Lys 


Gin 


Ser 


Ser 


Phe 


Asp 








180 


Ala 


Tyr 


Ser 


Ser 






195 




Leu 


He 


Gly 


Gly 




210 






Leu 


Asp 


Thr 


lie 


225 








Val 


Leu 


Thr 


Asn 


Gin 


Glu 


Ala 


Lys 








260 


Ser 


Thr 


Gly 


Val 






275 




Val 


Arg 


Gin 


Gly 




290 







Ala Ala Glu Ala 
5 

Gin Phe Glu Glu 

His Phe Trp Ala 

40 

Met Ala Glu Leu 
55 

Glu Ala Glu Gly 
70 

Val Pro Thr Phe 
85 

Asp Gly Ala His 

Ser Ser Gly Ser 

120 

Leu Asn Leu Arg 
135 

Phe Met Lys Gly 
150 

Met Val Glu He 
165 

He Phe Ser Asp 

Trp Pro Thr Tyr 

200 

Leu Asp He He 
215 

Cys Pro Lys Ala 
23 0 

Lys Ala Ser Val 
245 

Cys Gly Phe Ser 

Glu Tyr Glu Thr 

280 

Leu Lys Ala Tyr 
295 



Ala Val Ala Ala 
10 

Leu Leu Arg Leu 

25 

Pro Trp Ala Pro 

Ala Lys Glu Leu 

60 

Val Pro Glu Val 
75 

Leu Phe Phe Lys 
90 

Ala Pro Glu Leu 
105 

Phe Leu Pro Ser 

Leu Lys Lys Leu 

140 

Thr Pro Gin Glu 
155 

Leu His Lys His 
170 

Glu Glu Val Arg 
185 

Pro Gin Leu Tyr 

Lys Glu Leu Glu 

220 

Pro Lys Leu Glu 
235 

Met Leu Phe Met 
250 

Lys Gin He Leu 
265 

Phe Asp He Leu 

Ser Asn Trp Pro 

300 



Val Glu Glu Val 
15 

Lys Ala Lys Ser 
30 

Gin Cys Ala Gin 
45 

Pro Gin Val Ser 

Ser Glu Lys Tyr 

80 

Asn Ser Gin Lys 
95 

Thr Lys Lys Val 
110 

Ala Asn Glu His 
125 

Thr His Ala Ala 

Pro Arg Cys Gly 

160 

Asn He Gin Phe 
175 

Gin Gly Leu Lys 
190 

Val Ser Gly Glu 
205 

Ala Ser Glu Glu 

Glu Arg Leu Lys 

240 

Lys Gly Asn Lys 
255 

Glu He Leu Asn 
270 

Glu Asp Glu Glu 
285 

Thr Tyr Pro Gin 



-106- 



Leu Tyr Val Lys Gly Glu Leu Val Gly Gly Leu Asp lie Val Lys Glu 
305 310 315 320 

Leu Lys Glu Asn Gly Glu Leu Leu Pro lie Leu Arg Gly Glu Asn 

325 330 ^ 335 



<210> 193 
<211> 131 
<212> PRT 

<213> Phalaris coerulescens 



<400> 193 



Met 


Gly 


Gly 


Cys 


Val 


Gly 


Lys 


Asp 


1 








5 








Asp 


Phe 


Lys 


Gly 
20 


Gly 


Asn 


Val 


His 


Asp 


Gin 


Lys 
35 


lie 


Ala 


Glu 


Ala 


Asn 
40 


Asn 


Phe 
50 


Ser 


Ala 


Ser 


Trp 


Cys 
55 


Gly 


Tyr 


Ala 


Glu 


Met 


Ser 


Lys 


Thr 


Tyr 


65 










70 






Asp 


Val 


Asp 


Asp 


Leu 
85 


Val 


Asp 


Phe 


Thr 


Pro 


Thr 


Phe 
100 


Phe 


Phe 


Leu 


Lys 


Val 


Gly 


Ala 
115 


Asn 


Lys 


Pro 


Glu 


Leu 
120 


Asp 


Gly 
130 


Ser 













Arg Gly 


He 


Val 


Glu 


Asp 


Lys 


Leu 




10 










15 




Val 


lie 


Thr 


Thr 


Lys 


Glu 


Asp 


Trp 


25 










30 






Lys 


Asp 


Gly Lys 


He 


Val 


Val 


Ala 










45 








Pro 


Cys 


Arg 


Val 
60 


He 


Ala 


Pro 


Val 


Pro 


Gin 


Leu 


Met 


Phe 


Leu 


Thr 


He 






75 










80 


Ser 


Ser 


Thr 


Trp 


Asp 


He 


Arg 


Ala 




90 










95 




Asn Gly 


Gin 


Gin 


He 


Asp 


Lys 


Leu 


105 










110 






Glu 


Lys 


Lys 


Val 


Gin 


Ala 


Leu Gly 



125 



<210> 194 
<211> 144 
<212> PRT 

<213> Trypanosoma brucei brucei 



<400> 194 



Met 


Ser 


Gly 


Leu 


Ala 


Lys 


Tyr 


Leu 


1 








5 








Lys 


Ser 


Gly Glu Val 


Ser 


Leu 


Gly 








20 










Leu 


Tyr 


Phe 


Ser 


Ala 


Ser 


Trp 


Cys 






35 










40 


Val 


Leu 


Ala 


Glu 


Phe 


Tyr 


Glu 


Lys 




50 










55 




Val 


Val 


Leu 


He 


Ser 


Trp 


Asp 


Glu 


65 










70 






Tyr Gly 


Lys 


Met 


Pro 


Trp 


Leu 


Ala 










85 








Val 


Ser 


Glu 


Leu 


Gly 


Lys 


Thr 


Phe 








100 










He 


Thr 


He 


Asn 


Ala 


Asp 


Thr 


Gly 






115 










120 


Thr Arg 


Val 


He 


Glu 


Asp 


Pro 


Asp 




130 










135 





Pro Gly 


Ala 


Thr 


Asn 


Leu 


Leu 


Ser 


10 










15 




Ser Leu 


Val 


Gly 


Lys 


Thr 


Val 


Phe 


25 








30 






Pro Pro 


Cys 


Arg 


Gly 


Phe 


Thr 


Pro 








45 








His His 


Val 


Ala 


Lys 


Asn 


Phe 


Glu 






60 










Asn Glu 


Ser 


Asp 


Phe 


His 


Asp 


Tyr 




75 










80 


Leu Pro 


Phe 


Asp 


Gin 


Arg 


Ser 


Thr 


90 










95 




Gly Val 


Glu 


Ser 


He 


Pro 


Thr 


Leu 


105 








110 






Ala He 


He 


Gly 


Thr 


Gin 


Ala 


Arg 








125 








Gly Ala 


Asn 


Phe 


Pro 


Trp 


Pro 


Asn 



140 



<210> 195 
<211> 333 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 195 

Met Asn Gly Leu Glu Thr His Asn Thr Arg Leu Cys He Val Gly Ser 

15 10 15 

Gly Pro Ala Ala His Thr Ala Ala He Tyr Ala Ala Arg Ala Glu Leu 



-107- 







20 


Lvs Pro 


Leu 

J \»JL 


Leu 


35 




Gly Gin 


Leu 


Thr 


50 






Glu Glv 


lie 

■J- -i. 


Leu 

AJV ^X 


65 






m ii Ara 


Phe 


Glv 


Phe Ser 


Ser 


Lvs 






100 


Ala As*n 


Ala. 

X*. .JL, t» 


Val 




115 




Phe Val 


Gly 


Ser 


130 






Ser Ala 


fvs 


Ala 


145 






Pto Leu 


Ala 


Val 


"pVi p> T.pn 


Thr 


Lvs 






180 


Ala Phe 1 


Arn 


Ala 




195 




Lys lie 


Asp 


Val 


210 

jl, a. \J 






Glv Glu 


Aro 


ASD 


225 






f?1 v A«5"n 


Val 


Ser 


His Glu 


Pro 


Ala 






260 

xj w 




Tvr 


Val 

V d J- 




275 




Gly Val 


Phe 


Ala 


290 






lie Thr 


Ala 


Ala 


305 






Tyr Leu 


Gin 


Glu 



Phe 


Glu 


Gly 


Trp 








40 


Thr 


Thr 


Thr 


Asp 






55 




Gly 


Val 


Glu 


Leu 




70 






Thr 


Thr 


He 


Phe 


85 








Pro 


Phe 


Lys 


Leu 


He 


Leu 


Ala 


Thr 








120 


Gly 


Glu 


Ala 


Ser 






135 




Val 


Cys 

jf 


Asp 


Gly 




150 






He 


Gly 
* 


Gly 


Gly 


165 








Tyr 


Gly 


Ser 


Lys 


Ser 


Lys 


He 


Met 








200 


He 


Trp 


Asn 


Ser 






215 




Val 


Leu 


Gly 


Gly 




230 






Asp 


Leu 


Lys 


Val 


245 








Thr 


Lys 


Phe 


Leu 


Val 


Thr 


Lys 


Pro 








280 


Ala 


Gly 


Asp 


Val 






295 




Gly 


Thr 


Gly 


Cys 




310 






He 


Gly 


Ser 


Gin 



25 






Met Ala 


Asn 


Asp 


Val Glu 


Asn 


Phe 






60 


Thr Asp 


Lvs 


Phe 




75 




Thr Glu 


Thr 


Val 


90 






Phe Thr 


Asp 


Ser 


105 






Glv Ala 


Val 


Ala 


Glv Gly 


Phe 


Trp 






14 0 


Ala Ala 


Pro 


He 




155 




Asp Ser 


Ala 


Met 


170 






Val Tvr 


He 


He 


185 






Gin Gin 


Ara 


Ala 


Ser Val 


Val 


Glu 






220 


Leu Lys 


Val 


Lys 




235 




Ser Gly 


Leu 


Phe 


250 






Asn Glv 


Glv 


Val 


265 






Glv Thr 


Thr 


Gin 


Gin Asp 


Lys 


Lys 






300 


Met Ala 


Ala 


Leu 




315 




Gin Gly 


Lys 


Ser 



330 



30 



He 


Ala 


Pro 


Gly 


45 








Pro 


Gly 


Phe 


Pro 


Arg 


Lys 


Gin 


Ser 








80 


Thr 


Lys 


Val 


Asp 










Lys 


Ala 


He 


Leu 




110 






Lys 


Arg 


Leu 


Ser 


125 








Asn 


Arg 


Gly 


He 


Phe 


Arg 


Asn 


Lys 








160 


Glu 


Glu 


Ala 


Asn 






1 / b 




His 


Arg 


Arg 


Asp 




190 






Leu 


Ser 


Asn 


Pro 


205 








Ala 


Tyr 


Gly 


Asp 


Asn 


Val 


Val 


Thr 








240 


Phe 


Ala 


He 


Gly 






Zoo 




Glu 


Leu 


Asp 


Ser 




270 






Thr 


Ser 


Val 


Pro 


285 








Tyr 


Arg 


Gin 


Ala 


Asp 


Ala 


Glu 


His 








320 


Asp 









<210> 196 

<211> 383 

<212> PRT 

<213> Arabidopsis thai i ana 



<400> 196 



Met 


Cys 


Trp 


He 


Ser 


Met 


Ser 


Gin 


1 








5 








Phe 


Ser 


Thr 


Ala 


Gly 


Gly 


Phe 


Leu 








20 










Pro 


Ser 


Leu 


Ala 


Thr 


Ala 


Phe 


Ser 






35 










40 


Ala 


Ala 


Ala 


Val 


Asp 


Met 


Glu 


Thr 




50 










55 




Gly 


Ser 


Gly 


Pro 


Ala 


Ala 


His 


Thr 


65 










70 






Glu 


Leu 


Lys 


Pro 


Leu 


Leu 


Phe 


Glu 








85 








Pro Gly 


Gly 


Gin 


Leu 


Thr 


Thr 


Thr 








100 










Phe 


Pro 


Glu 


Gly 


He 


Leu 


Gly 


lie 






115 










120 


Gin 


Ser 


Glu 


Arg 


Phe 


Gly 


Thr 


Thr 




130 










135 




Val 


Asp 


Phe 


Ser 


Ser 


Lys 


Pro 


Phe 



145 150 



Ser 


Arg 


Phe 


lie 


He 


Lys 


Ser 


Leu 




10 










15 




Leu Gly 


Ser 


Ala 


Leu 


Ser 


Asn 


Pro 


25 










30 






Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ala 










45 








His 


Lys 


Thr 


Lys 


Val 


Cys 


He 


Val 








60 










Ala 


Ala 


He 


Tyr 


Ala 


Ser 


Arg 


Ala 






75 










80 


Gly Trp 


Met 


Ala 


Asn 


Asp 


He 


Ala 




90 










95 




Thr 


Asp 


Val 


Glu 


Asn 


Phe 


Pro 


Gly 


105 










110 






Asp 


He 


Val 


Glu 


Lys 


Phe 


Arg 


Lys 










125 








He 


Phe 


Thr 


Glu 


Thr 


Val 


Asn 


Lys 








140 










Lys 


Leu 


Phe 


Thr 


Asp 


Ser 


Arg 


Thr 




155 










160 
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Val 


Leu 


Ala Asp 


Ser 


Val 


He 


He 










165 








Leu 


Ser 


Phe 


Thr Gly Ser 


Gly 


Glu 








180 










Glv 


He 


Ser 


Ala 


Cys 


Ala 


Val 


Cys 




195 










200 


Asn 


Lys 
210 


Pro 


Leu 


Val 


Val 


He 
215 


Gly 


Ala 


Asn 


Phe 


Leu 


Thr 


Lys 


Tyr 


Gly 


225 










230 






Arg 


Asp 


Thr 


Phe 


Arg 
245 


Ala 


Ser 


Lys 


Asn 


Pro 


Lys 


He 
260 


Glu 


Val 


He 


Trp 


Gly 


Asp 


Glu Asn Gly Arg 


Val 


Leu 






275 










280 


Val 


Thr 


Gly Asp 


Val 


Ser 


Asp 


Leu 




290 










295 




He 


Gly 


His 


Glu 


Pro 


Ala 


Thr 


Lys 


305 










310 






Asp 


Glu 


Asp 


Gly 


Tyr 
325 


Val 


Val 


Thr 


Val 


Val 


Gly Val 


Phe 


Ala 


Ala 


Gly 








340 










Gin 


Ala 


He 
355 


Thr 


Ala 


Ala 


Gly 


Thr 
360 


Glu 


His 


Tyr 


Leu 


Gin 


Glu 


He 


Gly 



370 375 



<210> 197 
<211> 323 
<212> PRT 

<213> Aquifex aeolicus 



<400> 197 



Met 


Ala 


Val 


Ser 


Leu 


Met 


Gin 


Gin 


1 








5 








He 


He 


Gly 


Ala 


Gly 


Pro 


Ala 


Gly 








20 










Arg 


Ala 


Gly 


Trp 


Lys 


Thr 


Leu 


Val 






35 










40 


Ala 


Leu 


Gly 


Val 


Thr 


Gin 


Lys 


He 




50 










55 




Pro 


Leu 


Ser 


Gly 


Tyr 


Glu 


Leu 


Leu 


65 










70 






Ser 


Phe 


Gly 


Ala 


Glu 


Phe 


Val 


Arg 










85 








Asn 


Ser 


Asp 


Pro 


Lys 


Lys 


Val 


Tyr 








100 










Gly Lys 


Thr 


He 


He 


Val 


Ala 


Ser 






115 










120 


Phe 


Lys 


Gly 


Glu 


Glu 


Glu 


Phe 


Leu 




130 










135 




Val 


Cys 


Asp 


Ala 


Ala 


Phe 


Phe 


Lys 


145 










150 






Asp Asp 


Asp 


Tyr 


Ala 


He 


Glu 


Glu 










165 








Asn 


Lys 


Val 


Phe 


Phe 


Val 


Val 


Pro 








180 










Glu 


Val 


He 


Glu 


His 


Phe 


Glu 


Lys 






195 










200 


Arg 


His 


Arg 


Pro 


He 


Glu 


He 


Val 




210 










215 




Lys 


Leu 


Lys 


Asp 


Leu 


Glu 


Lys 


Lys 


225 










230 






Gly Val 


Phe 


He 


Phe 


Leu 


Gly 


Gly 



Ser 


Thr 


Gly 


Ala 


Val 


Ala 


Lys 


Arg 




170 










175 




Gly 


Asn 


Gly 


Gly Phe 


Trp 


Asn 


Arg 


185 










190 






Asp 


Gly 


Ala 


Ala 


Pro 


He 


Phe 


Arg 










205 








Gly 


Gly 


Asp 


Ser 


Ala 


Met 


Glu 


Glu 








220 










Ser 


Lys 


Val 


Tyr 


He 


He 


His 


Arg 




235 










240 


He 


Met 


Gin 


Gin 


Arg 


Ala 


Leu 


Ser 




250 








255 




Asn 


Ser 


Ala 


Val 


Val 


Glu 


Ala 


Tyr 


265 










270 






Gly 


Gly 


Leu 


Lys 


Val 


Lys 


Asn 


Val 










285 








Lys 


Val 


Ser 


Gly 


Leu 


Phe 


Phe 


Ala 






300 










Phe 


Leu 


Asp 


Gly 


Gin 


Leu 


Glu 


Leu 






315 










320 


Lys 


Pro 


Gly 


Thr 


Thr 


Lys 


Thr 


Ser 




330 










335 




Asp 


Val 


Gin 


Asp 


Lys 


Lys 


Tyr 


Arg 


345 










350 






Gly 


Cys 


Met 


Ala 


Ala 


Leu 


Asp 


Ala 










365 








Ser 


Gin 


Glu 


Gly 


Lys 


Ser 


Asp 










380 










Pro 


Asp 


Lys 


Val 


Tyr 


Asp 


Val 


He 




10 










15 




Thr 


Thr 


Ala 


Ala 


He 


Tyr 


Thr 


Ala 


25 










30 






Leu 


Tyr 
— j. 


Arg 


Ala 


Glu 


Ala 


Asp 


Gly 










45 








Glu 


Asn 


Tyr 


Pro 


Gly 


Val 


Pro 


Gly 








60 










Lys 


He 


Met 


Arg 


Glu 


Gin 


Ala 


Lys 




75 










80 


Gly 


Lys 


Val 


He 


Ala 


Thr 


Asp 


Leu 




90 










95 




Thr 


He 


Asp 


Gly 


Arg 


Glu 


Phe 


Arg 


105 










110 






Gly 


Ala 


Met 


Glu 


Arg 


Ala 


Asn 


Lys 










125 








Gly 


Arg 


Gly 


Val 


Ser 


Tyr 


Cys 


Gly 








140 










Asp 


Gin 


Pro 


Val 


Ala 


Val 


He 


Gly 




155 










160 


Ala 


Glu 


Phe 


He 


Ala 


Arg 


Phe 


Ala 




170 










175 




Gly 


Ser 


Lys 


He 


Lys 


Ala 


Pro 


Pro 


185 










190 






Leu 


Pro 


Asn 


Val 


Glu 


He 


Leu 


Leu 










205 








Gly 


Asp 


Gin 


Val 


Val 


Lys 


Gly 


He 








220 










Glu 


Glu 


Lys 


Leu 


Leu 


Glu 


Val 


Asn 






235 










240 


Thr 


Lys 


Pro 


Ser 


Val 


Asp 


Phe 


Leu 
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Met Gly Gin Val 

260 

Glu Met Met Thr 
275 

Cys Asn Glu Val 
2 90 

Ala Ala Leu Ala 
305 

Pro Gin Trp 



245 

Glu Met Thr Glu 

Ser Val Pro Gly 

280 

Lys Gin Ala Val 
2 95 

Val Asp Lys Phe 
310 



250 

Gly Asp Cys lie 
265 

Val Phe Ala Ala 

Val Ala Ala Ala 

300 

Leu Ser Gly Lys 
315 



255 

Val Val Asn Glu 
270 

Gly Asp Val Leu 
285 

Met Gly Cys Lys 

Lys Lys lie Val 

320 



<210> 198 

<211> 315 

<212> PRT 

<213> Bacillus subtilis 



<400> 198 
Ser Glu Glu Lys 
1 

Gly Met Thr Ala 

20 

Met lie Glu Arg 
35 

Val Glu Asn Tyr 
50 

Asn Lys Met Phe 
65 

Gly Asp lie Lys 

Ala Gly Ser Lys 

100 

Ala Glu Tyr Lys 
115 

Arg Gly Val Ser 
130 

Lys Glu Leu Val 
145 

Val Tyr Leu Thr 

Asp Lys Leu Arg 

180 

Glu Lys Val Asp 
195 

Glu Asn Gly Lys 
210 

Glu Glu Ser Glu 
225 

Leu Pro Leu Ser 

Gly Tyr lie Glu 

260 

Phe Ala Ala Gly 
275 

Ala Thr Gly Asp 
290 

Glu Glu Leu Gin 
305 



lie Tyr Asp Val 
5 

Ala Val Tyr Thr 

Gly lie Pro Gly 

40 

Pro Gly Phe Glu 
55 

Glu His Ala Lys 
70 

Glu Val lie Asp 
85 

Glu Tyr Lys Ala 

Lys lie Gly Val 

120 

Tyr Cys Ala Val 
135 

Val Val Gly Gly 
150 

Arg Phe Ala Ser 
165 

Ala Gin Ser lie 

Phe Leu Trp Asn 

200 

Val Gly Asn Val 
215 

Phe Lys Thr Asp 
230 

Lys Pro Phe Glu 
245 

Thr Asn Asp Arg 

Asp lie Arg Glu 

280 

Gly Ser lie Ala 
295 

Glu Thr Leu Lys 
310 



lie lie lie Gly 
10 

Ser Arg Ala Asn 
25 

Gly Gin Met Ala 

Ser lie Leu Gly 

60 

Lys Phe Gly Ala 
75 

Gly Lys Glu Tyr 
90 

Arg Ala Val lie 
105 

Pro Gly Glu Lys 

Cys Asp Gly Ala 

140 

Gly Asp Ser Ala 
155 

Lys Val Thr lie 
170 

Leu Gin Ala Arg 
185 

Lys Thr Val Lys 

Thr Leu Val Asp 

220 

Gly Val Phe lie 
235 

Asn Leu Gly lie 
250 

Met Glu Thr Lys 
265 

Lys Ser Leu Arg 

Ala Gin Ser Val 

300 

Thr Leu Lys 
315 



Ala Gly Pro Ala 
15 

Leu Ser Thr Leu 
30 

Asn Thr Glu Asp 
45 

Pro Glu Leu Ser 

Glu Tyr Ala Tyr 

80 

Lys Val Val Lys 
95 

lie Ala Ala Gly 
110 

Glu Leu Gly Gly 
125 

Phe Phe Lys Gly 

Val Glu Glu Gly 

160 

Val His Arg Arg 
175 

Ala Phe Asp Asn 
190 

Glu lie His Glu 
205 

Thr Val Thr Gly 

Tyr lie Gly Met 

240 

Thr Asn Glu Glu 
255 

Val Glu Gly He 
270 

Gin He Val Thr 
285 

Gin His Tyr Val 
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<211> 326 
<212> PRT 

<213> Borrelia burgdorferi 
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Met Leu Glu Phe Glu Thr He Asp He Asn Leu Thr Lys Lys Lys Asn 
Leu Ser Gin Lys Glu Val Asp Phe lie Glu Asp Val He lie Val Gly 
Ser Gly Pro 2a Gly Leu Thr Ala Gly He Tyr Ser Val Met Ser Asn 
Tyr Lys aL Ala He Leu Glu Gly Pro Glu Pro Gly Gly Gin Leu Thr 
Thr Thr Thr Glu Val Tyr Asn Tyr Pro Gly Phe Lys Asn Gly He Ser 
tl y Ar g Asn Leu Met Leu Asn Met Arg Glu Gin Val Val Asn Leu Gly 
A la Lys Thr Phe Pro Glu Thr Val Phe Ser He Lys Arg Lys Gly Asn 
Xle Phe Tyr Leu Tyr Thr Glu Asn Tyr He Tyr Lys Ser Lys Ala Val 
lie He HI Val Gly Ser Lys Pro Lys Lys Leu Glu Thr Leu Lys Asn 
Ser Gly Leu Phe Trp Asn Lys Gly He Ser Val Cys Ala He Cys Asp 
111 His Leu Phe Lys Lys Arg Val Ala Val He Gly Gly Gly Asn 

Thr Ala Leu Ser III Ser He Tyr Leu Ser Lys Leu Val Ajp Lys Val 
Tyr Leu He SK Arg Lys Asn Asn Leu Arg Ala He Ala Met Leu Arg 
ASP ser III Ala Lys Leu Pro Asn He Glu He Leu Tyr Asn Ser Glu 
A la lie Glu Val Asp Gly Lys Ser Ser Val Ser Ser Val Lys He Phe 
III Lys Lys Asp Asn Val Val Tyr Glu Leu Glu Val Ser Ala Val Phe 
Met Ala Val Gly Tyr Lys Pro Asn Thr Glu Phe Leu Lys Gly Phe Leu 
ASP Leu Asp g!u Glu Gly Phe He Val Thr Lys Asp Val Val Lys Thr 
Ser Val Asp Gly Val Phe Ser Cys Gly Asp Val Ser Asn Lys Leu Tyr 
Ala HI Ala He Thr Ala Ala Ala Glu Gly Phe He Ala Ser Val Glu 
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Leu Gly Asn Phe Leu Lys 

325 



<210> 200 
<211> 319 

<212> PRT , 
<213> Buchnera aphidicola 



Me£° As P °Lys Val Lys His Ser Lys He He He Leu Gly Ser Gly Pro 
Ala Gly Tyr Thr Ala Ala He Tyr Ala Ala Arg Ala Asn Leu Asp Pro 
Phe Leu lie Thr Gly Thr Asn Lys Gly Gly Gin Leu Met Asn Thr Asn 
Glu He Glu Asn Trp Pro Gly Asp Tyr Asn Lys lie Ser Gly Ser Glu 
Leu Met Asn Arg Met Tyr Lys His Ala He Glu Leu Lys Thr Lys Val 
He Cys Asp Thr Val He Ser Val Asn Phe Lys Lys Asn Pro Phe Phe 
Leu He Gly Glu Asn Asn Lys Tyr Thr Ala Asp Ser Val lie He Ala 
Thr Gly Ala isn Pro Arg Tyr Leu Gly Leu Gin Ser Glu Ser Leu Phe 
Lys Gly III Gly Val Ser Thr Cys Ala Val Cys Asp Gly Phe Phe Tyr 
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Glu 


Val 


Ala 


Val 


Val 
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Leu 
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Ser 
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Glu 








180 










Lys 


Lys 


He 
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Ser 


Gin 


Lys 


He 
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200 


Lys 
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He 


Leu Gly Asn 


Ser 


Ser 
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215 
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Lys 
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Ser 


Lys 


Glu 


Lys 


Thr 


225 










230 






Leu 


Phe 


Val 


Ala 


He 


Gly 


Tyr 


Thr 
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Lys 


Leu 


Lys 


Met 


Lys 


Asp 


Gly 


Tyr 
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Gly Asn 


Tyr 


Thr 


Gin 


Thr 


Ser 


He 
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280 


Val 


He 


Asp 


His 


Val 


Tyr 


Arg 
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Cys 


Met 


Ala 


Ala 


Leu Asp 


Ser 


Glu 
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<211> 319 

<212> PRT 

<213> Buchnera aphidicola 
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Met 


Glu 


Leu 


Lys 


Asn 


His 


Lys 
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Ala 


Gly 


Tyr 


Thr 


Ala 


Ala 


He 


Tyr 
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Leu 


Leu 


He 


Thr 


Gly 


He 


Asn 


Lys 






35 










40 


Glu 


He 


Glu 


Asn 


Trp 


Pro 


Gly Asp 




50 










55 




Leu 


Met 


Asn 


Arg 


Met 


His 


Glu 


His 


65 










70 






Val 


Tyr 


Asp 


Asn 


He 


He 


Ser 


Val 










85 








Leu 


Leu 


Gly 


Glu 


Tyr 


Asn 


Lys 


Tyr 
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Thr 


Gly 


Ala 


Asn 


Pro 


Arg 


Tyr 


Leu 






115 










120 


Lys 


Gly 


Lys 


Gly 


lie 


Ser 


Thr 


Cys 




130 










135 




Lys 


Asn 


Lys 


Glu 


He 


Ala 


Val 


Val 


145 










150 






Glu 


Thr 


Leu 


Tyr 


Leu 


Ser 


Asn 


Phe 








165 








Arg Arg 


Asn 


Asn 


Phe 


Lys 


Ala 


Glu 








180 










Lys 


He 


Val 


Lys 


Thr 


Lys 


Lys 


Val 






195 










200 


Glu 


Asp 


He 


Leu 


Gly 


Asn 


Asn 


Lys 




210 










215 




Asn 


Lys 


Asn 


Leu 


Lys 


Glu 


Lys 


Lys 


225 










230 






Leu 


Phe 


Val 


Ala 


He 


Gly 


Tyr 


He 










245 








Gin 


Leu 


Lys 


Met 


Lys 


Asp 


Gly 


Tyr 








260 










Gly Asn 


Tyr 


Thr 


Gin 


Thr 


Asn 


He 






275 










280 









140 










Gly Gly Gly 


Asn 


Thr 


Ala 


He 


Glu 






155 










160 


Val 


Lys 
170 


Lys 


Val 


His 


Leu 


He 
175 


His 


Lys 


He 


Leu 


Leu 


Asp 


Arg 


Leu 


Glu 


185 










190 






He 


He 


Tyr 


Leu 


Asn 
205 


Ser 


lie 


Val 


Gly Val 


Thr 


Ala 


Leu 


Leu 


lie 


Glu 








220 










Glu 


Ser 


Lys 
235 


He 


Gin 


Val 


Ser 


Gly 
240 


Pro 


Asn 
250 


Thr 


Asn 


He 


Phe 


Val 
255 


Asn 


He 


Gin 


Val 


Thr 


Arg 


Gin 


Glu 


His 


265 










270 






Pro Gly 


He 


Phe 


Ala 


Ala 


Gly 


Asp 










285 








Ala 


He 


Thr 


Ser 
300 


Ser 


Ala 


Ser 


Gly 


Arg 


Tyr 


He 
315 


Asn 


Ser 


Leu 


Val 





lie 


He 


lie 


Leu 


Gly 


Ser 


Gly 


Pro 




10 










15 




Ser 


Ser 


Arg 


Ala 


Asn 


Leu 


Asn 


Pro 


25 










30 






Gly Gly Gin 


Leu 


Met 


Asn 


Thr 


Asn 
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Phe 


Lys 


Lys 


He 


Thr 


Gly 


Pro 


Glu 
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Ser 


Leu 


Lys 


Phe 


Lys 


Thr 


Glu 


He 






75 










80 


Glu 


Phe 


Lys 


Lys 


Lys 


Pro 


Phe 


Phe 




90 










95 




Thr 


Cys 


Asp 


Ala 


Val 


He 


He 


Ala 


105 










110 






Gly Leu Ser 


Ser 


Glu 


Asn 


Lys 


Phe 










125 








Ala 


Val 


Cys 


Asp 


Gly 


Phe 


Phe 


Tyr 








140 










Gly Gly Gly 


Asn 


Thr 


Ala 


He 


Glu 






155 










160 


Val 


Lys 


Lys 


He 


Tyr 


Leu 


He 


His 




170 










175 




Lys 


He 


Leu 


He 


Asp 


Arg 


Leu 


Leu 


185 










190 






lie 


Leu 


His 


Leu 


Asn 


Ser 


Thr 


lie 










205 








Gly Val 


Thr 


His 


Leu 


Leu 


He 


Lys 








220 










Lys 


Leu 


Lys 


He 


Ala 


Val 


Ser 


Gly 






235 










240 


Pro 


Asn 


Thr 


Asp 


lie 


Phe 


Thr 


Asp 




250 










255 




He 


Lys 


He 


Lys 


Lys 


Gly 


Thr 


His 


265 










270 






Pro 


Gly Val 


Phe 


Ala 


Ala 


Gly 


Asp 



285 



-112- 



Val lie Asp His Val Tyr Arg Gin Ala lie Thr Ser Ser Ala Ser Gly 

290 * 295 300 

Cys Met Ala Ala Leu Asp Ser Glu Arg Tyr Leu Asn Ser Leu Ser 
305 310 315 



<210> 202 
<211> 312 
<212> PRT 
<213> Chlamydia 



muridarum 



<400> 202 




Met 


Thr 


HIS 


Val 
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Thr 


Ala 


Ala 


lie 








20 


Glu 


Gly 


Phe 


Phe 






35 




Glu 


Val 


Glu 


Asn 




50 






Leu 


Met 


Glu 


Asn 


65 








lie 


Ala 


Lys 


Asp 


Leu 


Lys 


Ser 


Gly 








100 


Thr Gly 


Ala 


Ser 






115 




Glu 


Phe 


Trp 


Gin 




130 






Ser 


Pro 


lie 


Phe 


145 








Ser 


Ala 


Leu 


Glu 


Phe 


Val 


TT- T 

Val 


His 








180 


Asn 


Lys 


Ala 


Gin 






195 




Val 


Val 


Lys 


He 




210 






Asn 


Asn 


Val 


Glu 


225 








Phe 


Ala 


lie 


Gly 


Ser 


Leu 


Asp 


Glu 








260 


Thr 


Ser 


Val 


Pro 






275 




Tyr Arg 


Gin 


Ala 




290 






Asp 


Ala 


Glu 


Arg 


305 









Lys 


Leu 


Ala 


Ti- 
ne 


5 








Tyr 


Ala 


ber 


Arg 


Ser Gly 


He 


Ala 








40 


Phe 


Pro 


Gly 


Phe 






55 




Met 


Lys 


Met 


Gin 




70 






He 


Thr 


ser 


vai 


85 








Glu 


Asp 


Thr 


Phe 


Ala 


Lys 


Arg 


Leu 








120 


Lys 


Gly 


Val 


Thr 






135 




Arg Asp 


Arg 


Asp 




150 






Glu 


Ala 


Met 


Phe 


165 








Arg Arg 


Asp 


Thr 


Ala 


Asn 


Glu 


Lys 








200 


Leu Gly 


Asp 


Ser 






215 




Lys 


Thr 


Thr 


Val 


230 
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Gin 


Pro 


Asn 


245 








Asn 


Gly 


Tyr 


He 


Gly 


Val 


Phe 


Ala 








280 


He 


Thr 


Ser 


Ala 






295 




Phe 


Leu 


Glu 


Lys 
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He Gly Ser Gly 
10 

Ala Leu Leu Thr 
25 

Gly Gly Gin Leu 

Pro Gin Gly Val 

60 

Ala Gin Arg Phe 
75 

Asp Phe Ser Val 
90 

Thr Cys Asp Ala 
105 

Ser He Pro Gly 

Ala Cys Ala Val 

140 

Leu Phe Val He 
155 

Leu Thr Arg Tyr 
170 

Leu Arg Ala Ser 
185 

He Val Phe Leu 

Leu Val Arg Ser 

220 

Thr Met Glu Ala 
235 

Thr Ala Phe Leu 
250 

He Thr Glu Lys 
265 

Ala Gly Asp Val 

Gly Ser Gly Cys 

300 



Pro 


Ala 


Gly 


Tyr 
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Fro 


lie 


JjcU 
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Mat- 
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i nr 
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oiy 
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7\ Q Y\ 
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Cys 


ASp 


Gly 
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(jiy 


Lriy 


Lriy 


ASp 








16 0 


Gly 


Lys 


Arg 


Val 






175 




Lys 


Ala 


Met 


Val 




190 






Trp 


Asn 


Ser 


Glu 


205 








He 


Asp 


He 


Phe 


Ala 


Gly 


Val 


Phe 








240 


Gly 


Gly 


Gin 


Leu 






255 




Gly 


Ser 


Ser 


Arg 




270 






Gin 


Asp 


Lys 


Tyr 


285 








Met 


Ala 


Ala 


Leu 



<210> 203 
<211> 311 
<212> PRT 
<213> Chlamydia 

<400> 203 
Met He His Ser 
1 

Thr Ala Ala He 

20 

Glu Gly Phe Phe 
35 

Glu Val Glu Asn 



pneumoniae 



Arg Leu He He 
5 

Tyr Ala Ser Arg 

Ser Gly He Ser 

40 

Phe Pro Gly Phe 



He Gly Ser Gly 
10 

Ala Leu Leu His 
25 

Gly Gly Gin Leu 
Pro Glu Gly He 



Pro 


Ser 


Gly 


Tyr 






15 




Pro 


Leu 


Leu 


Phe 




30 






Met 


Thr 


Thr 


Thr 


45 








Leu 


Gly 


Pro 


Lys 
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50 

Leu Met Asn Asn 
65 

Leu Ala Gin Asp 

Leu Lys Ser Lys 

100 

Thr Gly Ala Ser 
115 

Glu Phe Trp Gin 
130 

Ser Pro lie Phe 
145 

Ser Ala Leu Glu 

Tyr Val Val His 

180 

Ala Arg Ala Gin 
195 

lie Val Lys lie 
210 

Asn Val Gin Thr 
225 

Phe Ala lie Gly 

Thr Leu Asp Glu 

260 

Thr Ser Val Pro 
275 

Tyr Arg Gin Ala 
290 

Asp Ala Glu Arg 
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55 




Met 


Lys 


Glu 


Gin 




70 






He 


He 


Ser 


Val 


85 








Glu 


Glu 


Thr 


Tyr 


Ala 


Lys 


Arg 


Leu 








120 


Lys 


Gly 


Val 


Thr 






135 




Lys 


Asn 
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Asp 




150 






Glu 


Ala 


Leu 


Tyr 


165 








Arg 


Arg 


Asp 


Lys 


Asn 
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Glu 


Lys 








200 


Ser 


Gly 


Asp 


Ser 






215 




Gin 


Glu 


He 


Thr 




230 






His 


Lys 


Pro 


Asn 


245 








Ser 


Gly 


Tyr 


He 


Gly 


Val 


Phe 


Ala 








280 


Val 


Thr 


Ser 


Ala 






295 




Phe 


Leu 


Gly 
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60 

Ala Val Arg Phe 
75 

Asp Phe Ser Val 
90 

Ser Cys Asp Ala 
105 

Glu He Pro Gly 

Ala Cys Ala Val 

140 

Leu Tyr Val He 
155 

Leu Thr Arg Tyr 
170 

Leu Arg Ala Ser 
185 

He Thr Phe Leu 

He Val Arg Ser 

220 

Thr Arg Glu Ala 
235 

Thr Asp Phe Leu 
250 

Val Thr Glu Lys 
265 

Ala Gly Asp Val 

Gly Ser Gly Cys 

300 



Gly Thr Lys Thr 

80 

Arg Pro Phe He 
95 

Cys He He Ala 
110 

Ala Gly Asn Asp 
125 

Cys Asp Gly Ala 

Gly Gly Gly Asp 

160 

Gly Ser His Val 
175 

Lys Ala Met Glu 
190 

Trp Asn Ser Glu 
205 

Val Asp He Lys 

Ala Gly Val Phe 

240 

Gly Gly Gin Leu 
2 55 

Gly Thr Ser Lys 
270 

Gin Asp Lys Tyr 
285 

He Ala Ala Leu 
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His 


Ala 
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Ala 


Ala 
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Ser 
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Ala 
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Val 


Val 
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Arg 
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Gly 
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Ala 








40 


Phe 


Pro 


Gly 


Phe 
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Ala 


Val 
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Glu 
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Arg 
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Arg 


Asp 
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Ala 


Met 
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165 








Arg 
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Ala 


Asn 


Glu 
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He Gly Ser Gly 
10 

Ala Leu Leu Thr 
25 

Gly Gly Gin Leu 

Pro Glu Gly Val 

60 

Ala Gin Arg Phe 
75 

Asp Phe Ser Val 
90 

Thr Cys Asp Ala 
105 

Ser He Pro Gly 

Ala Cys Ala Val 

140 

Leu Phe Val Val 
155 

Leu Thr Arg Tyr 
170 

Leu Arg Ala Ser 
185 

He Phe Phe Leu 



Pro Ala Gly Tyr 
15 

Pro Val Leu Phe 
30 

Met Thr Thr Thr 
45 

Leu Gly His Gin 

Gly Thr Gin Val 

80 

Arg Pro Phe Val 
95 

Cys He He Ala 
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Ala Gly Asp Asn 
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Cys Asp Gly Ala 

Gly Gly Gly Asp 
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Gly Lys Arg Val 
175 

Lys Val Met Val 
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Trp Asn Ser Glu 
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<210> 218 
<211> 334 
<212> PRT 

<213> Neurospora crassa 
<400> 218 
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<213> Penicillium chrysogenum 
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Ala Ser Asn He Met Ala Asp Arg Leu Leu Ala His Pro Lys Cys Lys 
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Val Arg Phe Asn Thr Val Ala Thr Glu Val He Gly Glu Asn Lys Pro 
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<210> 220 
<211> 310 
<212> PRT 

<213> Rickettsia prowazekii 
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Glu Asn Tyr Pro Gly Phe Ala gSu Thr He Gin Gly Pro Trp Leu Met 



50 55 60 



Glu Gin Met Ser Met Gin Ala Lys Asn Val Gly Thr Glu He He Ser 
Asp Tyr Val Glu Arg Val Asp Leu Ser Lys Arg Pro Phe Lys He Phe 
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Gin Ala Val Thr Ala Ala Ala Ser Gly Cys Met Ala Ala Leu Glu Val 

290 295 300 

Ala Lys Phe Leu Asn Lys 
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<210> 221 

<211> 322 

<212> PRT 

<213> Schizosaccharomyces pombe 
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<210> 222 
<211> 321 
<212> PRT 

<213> Streptomyces clavuligerus 
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<210> 223 

<211> 321 

<212> PRT 

<213> Streptomyces coelicolor 
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Gly 


Aid 


X X1X7 


nlo 


Arg 


Arg 


Leu 


Arg 


Leu 


Pro 


Arg 


Glu 


Glu 


Glu 






195 










200 










205 








Phe 


Trp 


Ser 


Arg 


oxy 


Tip 

lie 


C7 Q -K~ 

OCA 


Ala 


Cys 


Ala 


He 


Cys 


Asp 


Gly 


Ala 


Ser 




210 










zlb 










220 










Pro 


Leu 


Phe 


T if c 

by s 




A 11 


val 


Leu 


Ala 


Val 


Val 


Gly 


Gly 


Gly 


Asp 


Thr 


225 




















235 










240 


Ala 


Thr 


Glu 


bill 


Hid 


T i 
LcU 


iyr 


Leu 


Thr 


Lys 


Tyr 


Ala 


Arg 


His 


Val 


His 










z 4 b 










250 










255 




Leu 


Leu 


Val 


Arg 


Arg 


ASp 


(axn 


Leu 


Arg 


Ala 


Ser 


Lys 


Ala 


Met 


Gin 


Asp 








*■> rv 
2 6 0 










265 










270 






Arg 


Val 


He 


7\ "Y^i 

Asn 


TV 

Asn 


rxO 


Asn 


He 


Thr 


Val 


His 


Tyr 


Asn 


Thr 


Glu 


Thr 






275 










280 










285 








Val 


Asp 


Val 


LcU 


O a >* 

OCI 


7\ o t"i 

Asn 


inr 


Lys 


Gly 


Gin 


Met 


Ser 


Gly 


He 


Leu 


Leu 




290 










295 










300 










Arg 


Arg 


Leu 


Asp 


Thr 


Gly 


Glu 


Glu 


Thr 


Glu 


Leu 


Glu 


Ala 


Lys 


Gly 


Leu 


305 










310 










315 










320 


Phe 


Tyr 


Gly 


He 


Gly 


His 


Ser 


Pro 


Asn 


Ser 


Gin 


Leu 


Leu 


Glu 


Gly 


Gin 










325 










330 










335 




Val 


Glu 


Leu 


Asp 


Ser 


Ser 


Gly 


Tyr 


Val 


Leu 


Val 


Arg 


Glu 


Gly 


Thr 


Ser 








340 










345 










350 






Asn 


Thr 


Ser 


Val 


Glu 


Gly 


Val 


Phe 


Ala 


Ala 


Gly 


Asp 


Val 


Gin 


Asp 


His 






355 










360 










365 








Glu 


Trp 


Arg 


Gin 


Ala 


Val 


Thr 


Ala 


Ala 


Gly 


Ser 


Gly 


Cys 


He 


Ala 


Ala 




370 










375 










380 










Leu 


Ser 


Ala 


Glu 


Arg 


Tyr 


Leu 


Thr 


Ser 


Asn 


Asn 


Leu 


Leu 


Val 


Glu 


Phe 


385 










390 










395 










400 


His 


Gin 


Pro 


Gin 


Thr 


Glu 


Glu 


Ala 


Lys 


Lys 


Glu 


Phe 


Thr 


Gin 


Arg 


Asp 










405 










410 










415 




Val 


Gin 


Glu 


Lys 


Phe 


Asp 


He 


Thr 


Leu 


Thr 


Lys 


His 


Lys 


Gly 


Gin 


Tyr 
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420 


Ala 


Leu 


Arg 


Lys 






435 




Tyr 


Thr 


Ser 


Pro 




ft O \J 






Asn 


Lys 


Val 


Val 


465 








Asp 


He 


Glu 


Glu 


• 

Thr 


Pro 


Cys 


Val 








500 


Asn 


Val 


Leu 


Ser 






515 




Ala 


Lys 


Asp 


Ser 




530 







Leu Tyr His Glu 

440 

Thr Cys Gly Pro 
455 

Asp Glu Tyr Asn 
470 

Asp Gin Glu He 
485 

Gin Phe Phe Lys 

Val Leu Lys Leu 

520 

Glu Ser Val 
535 



425 

Ser Pro Arg Val 

Cys Arg Thr Leu 

460 

His Asp Val His 
475 

Ala Glu Ala Ala 
490 

Asn Lys Glu Met 
505 

His Arg Leu Leu 



430 

He Leu Val Leu 
445 

Lys Pro He Leu 

Phe Val Glu He 

480 

Gly He Met Gly 
495 

Leu Arg Leu Gly 
510 

Cys Ser Gly Leu 
525 



<210> 233 

<211> 117 

<212> PRT 

<213> Helianthus annuus 



<400> 233 




Ala Val 


Val 


Glu 


1 






Leu Lys 


Val 


Lys 






20 


Asn Gly 


Leu 


Phe 




35 




Asp Gly Gin 


Leu 


50 






Gly Thr 


Thr 


He 


65 






Gin Asp 


Lys 


Lys 


Met Ala 


Ala 


Leu 






100 


Glu Gly 


Lys 


Ser 




115 





Ala Tyr Gly Glu 
5 

Asn Val Val Ser 

Phe Ala He Gly 

40 

Glu Leu Asp Ser 
55 

Ser Ser Val Lys 
70 

Tyr Arg Gin Ala 
85 

Asp Ala Glu His 
Asp 



Glu Gly Lys Asn 
10 

Gly Glu Val Ser 
25 

His Glu Pro Ala 

Asp Gly Tyr Val 

60 

Gly Val Phe Ala 
75 

Val Thr Ala Ala 
90 

Tyr Leu Gin Glu 
105 



Val Leu Gly Gly 
15 

Asp Leu Lys Val 
30 

Thr Lys Phe Leu 
45 

Val Thr Lys Pro 

Ala Gly Asp Val 

80 

Gly Ser Gly Cys 
95 

He Gly Ser Gin 
110 



<210> 234 

<211> 300 

<212> PRT 

<213> Arcaeoglobus fulgidus 



<400> 234 



Met Tyr 


Asp 


Val 


Ala 


He 


He 


Gly 


Gly Gly 


Pro 


Ala 


Gly Leu 


Thr 


Ala 


1 






5 










10 








15 




Ala Leu 


Tyr 


Ser 


Ala 


Arg 


Tyr Gly 


Leu 


Lys 


Thr 


Val 


Phe Phe 


Glu 


Thr 






20 










25 








30 






Val Asp 


Pro 


Val 


Ser 


Gin 


Leu 


Ser 


Leu 


Ala 


Ala 


Lys 


He Glu 


Asn 


Tyr 




35 










40 










45 






Pro Gly 


Phe 


Glu 


Gly 


Ser 


Gly Met 


Glu 


Leu 


Leu 


Glu 


Lys Met 


Lys 


Glu 


50 










55 










60 








Gin Ala 


Val 


Lys 


Ala 


Gly 


Ala 


Glu 


Trp 


Lys 


Leu 


Glu 


Lys Val 


Glu 


Arg 


65 








70 










75 








80 


Val Glu 


Arg 


Asn 


Gly 


Glu 


Thr 


Phe 


Thr 


Val 


He 


Ala 


Glu Gly Gly Glu 








85 










90 








95 




Tyr Glu 


Ala 


Lys 


Ala 


He 


He 


Val 


Ala 


Thr 


Gly Gly 


Lys His 


Lys 


Glu 






100 










105 








110 






Ala Gly 


He 


Glu 


Gly 


Glu 


Ser 


Ala 


Phe 


He 


Gly Arg 


Gly Val 


Ser 


Tyr 




115 










120 










125 






Cys Ala 


Thr 


Cys 


Asp 


Gly 


Asn 


Phe 


Phe 


Arg 


Gly 


Lys 


Lys Val 


He 


Val 


130 










135 










140 








Tyr Gly 


Ser 


Gly 


Lys 


Glu 


Ala 


He 


Glu 


Asp 


Ala 


He 


Tyr Leu 


His 


Asp 


145 








150 










155 








160 
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He 


Gly 


Cys 


Glu 


Val 


Thr 


He 


Val 


Ser 


Arg 


Thr 


Pro 


Ser 


Phe 


Arg Ala 






165 










170 










175 




Glu 


Lys 


Ala 


Leu 


Val 


Glu 


Glu 


Val 


Glu 


Lys 


Arg 


Gly 


He 


Pro 


Val 


His 








180 










185 










190 






Tyr 


Ser 


Thr 


Thr 


He 


Arg 


Lys 


He 


He 


Gly Ser 


Gly 


Lys 


Val 


Glu 


Lys 






195 










200 










205 








Val 


Val 


Ala 


Tyr 


Asn Arg 


Glu 


Lys 


Lys 


Glu 


Glu 


Phe 


Glu 


He 


Glu 


Ala 




210 










215 










220 










Asp 


Gly 


He 


Phe 


Val 


Ala 


He 


Gly 


Met 


Arg 


Pro 


Ala 


Thr 


Asp 


Val 


w> w ™ 

Val 


225 










230 










235 










240 


Ala 


Glu 


Leu 


Gly Val 


Glu Arg 


Asp 


Ser 


Met 


Gly 


Tyr 


He 


Lys 


Val 


Asp 










245 










250 










255 




Lys 


Glu 


Gin 


Arg 


Thr 


Asn 


Val 


Glu 


Gly 


Val 


Phe 


Ala 


Ala 


Gly 


Asp 


Cys 








260 










265 










270 






Cys 


Asp 


Asn 


Pro 


Leu 


Lys 


Gin 


Val 


Val 


Thr 


Ala 


Cys 


Gly 


Asp 


Gly Ala 






275 










280 










285 








Val 


Ala 


Ala 


Tyr 


Ser 


Ala 


Tyr 


Lys 


Tyr 


Leu 


Thr 


Ser 












290 










295 










300 










<210> 235 




























<211> 315 




























<212> PRT 




























<213> Bacillus halodurans 




















<400> 235 




























Met 


Gly 


Glu 


Glu 


Gin 


Lvs 


Val 


Tyr 


Asp 


Val 


Val 


He 


Ala 


Gly 


Ala Gly 


1 








5 










10 










15 




Pro 


Ala 


Gly 


Met 


Thr 


Ala 


Ala 


Val 


Tyr 


Thr 


Ser 


Arg 


Ala 


Asn 


Leu 


Ser 








20 










25 










30 






Thr 


Val 


Met 


Val 

V M wU 


Glu 

W M 


Ara 


Glv 


Val 


Pro 


Gly Gly 


Gin 


Met 


Ala 


Asn 


Thr 






35 










40 










45 








Glu 


Asp 


Val 


Glu 


Asn 


Tvr 


Pro 


Gly 


Phe 


Asp 


His 


He 


Leu 


Gly 


Pro 


Glu 




50 




















60 










Leu 


Ser 


Thr 


Lvs 


Met 


Phe 


Glu 


His 


Ala 


Lys 


Lys 


Phe 


Gly 


Ala 


Glu 


Tyr 


65 










70 










75 










80 


Ala 


Tyr 


Gly 


2\en 


He 
j- \3 


j— i y o 


Glu 


He 


He 


Asp 


Gin 


Gly 


Asp 


Leu 


Lys 


Leu 










O 3 










90 










95 




Val 


Lys 


Ala 


Gly 


Asn 


Lys 


Glu 


Tyr 


Lys 


Ala 


Arg 


Ala 


Val 


He 


Val 


Ala 








100 










105 










110 






Thr 


Gly 


Ala 


Glu 


Tyr 


Lys 


Lys 


Leu 


Gly 


Val 


Pro 


Gly 


Glu 


Lys 


Glu 


Leu 






115 










120 










125 








Ser 


Gly 


Arg 


Gly 


Val 


Ser 


Tyr 


Cys 


Ala 


Val 


Cys 


Asp 


Gly 


Ala 


Phe 


Phe 




130 










135 










140 










Lys 


Gly 


Lys 


Glu 


Leu 


Val 


Val 


Val 


Gly 


Gly Gly 


Asp 


Ser 


Ala 


Val 


Glu 


145 










150 










155 










160 


Glu 


Ala 


Val 


Tyr 


Leu 


Thr 


Arg 


Phe 


Ala 


Ser 


Lys 


Val 


Thr 


He 


He 


His 










165 










170 










175 




Arg 


Arg 


Asp 


Gin 


Leu 


Arg 


Ala 


Gin 


Lys 


He 


Leu 


Gin 


Gin 


Arg 


Ala 


Phe 








180 










185 










190 






Asp 


Asn 


Asp 


Lys 


He 


Glu 


Phe 


He 


Trp 


Asp 


His 


Val 


Val 


Lys 


Gin 


He 






195 










200 










205 








Asn 


Gly 


Thr 


Asp 


Gly 


Lys 


Val 


Ser 


Ser 


Val 


Thr 


He 


Glu 


His 


Ala 


Lys 




210 










215 










220 










Thr 


Gly 


Glu 


Gin 


Gin 


Asp 


Phe 


Lys 


Thr 


Asp 


Gly 


Val 


Phe 


He 


Tyr 


He 


225 










230 










235 










240 


Gly 


Met 


Leu 


Pro 


Leu 


Asn 


Glu 


Ala 


Val 


Lys 


Asn 


Leu 


Asn 


He 


Leu 


Asn 










245 










250 










255 




Asp 


Glu 


Gly 


Tyr 


He 


Val 


Thr 


Asn 


Glu 


Glu 


Met 


Glu 


Thr 


Ser 


Val 


Pro 








260 










265 










270 






Gly 


He 


Phe 


Ala 


Ala 


Gly 


Asp 


Val 


Arg 


Glu 


Lys 


Ser 


Leu 


Arg 


Gin 


He 






275 










280 










285 








Val 


Thr 


Ala 


Thr 


Gly 


Asp 


Gly 


Ser 


Leu 


Ala 


Ala 


Gin 


Asn 


Val 


Gin 


His 




290 










295 










300 










Tyr 


He 


Glu 


Glu 


Leu 


Ala 


Glu 


Lys 


Val 


Lys 


Asn 












305 










310 










315 
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<210> 236 
<211> 330 
<212> PRT 
<213> Bacillus 



halodurans 



<400> 236 
Met Ser Arg Lys 
1 

Pro Thr Gly Leu 

20 

Val Lys He He 
35 

Leu Tyr Pro Glu 
50 

Lys Ala Gin Asp 
65 

Asn Pro Thr He 

Thr Asp Asp Thr 

100 

Lys Ala He He 
115 

Leu Glu Val Glu 
130 

Phe Val Asn Asp 
145 

Gly Gly Gly Asp 

Ala Lys Asn Val 

180 

Glu His Ser Val 
195 

Pro Phe Ala He 
210 

Val Thr He Gin 
225 

Asp Glu Val He 

Lys Gly Trp Gly 

260 

Lys Met Glu Thr 
275 

Thr Tyr Pro Gly 
290 

Pro Thr Ala Val 
305 

Val Phe Pro Gly 



Glu Glu Leu Tyr 
5 

Phe Ala Ala Phe 

Glu Ser Met Pro 

40 

Lys Tyr He Tyr 
55 

Leu Val Asn Asp 
70 

Ala Leu Glu Gin 
85 

Phe Thr He Lys 

He Thr Ala Gly 

120 

Gly Ala Lys Gin 
135 

Leu Asn Ala Tyr 
150 

Ser Ala Val Asp 
165 

Thr Leu He His 

Glu Leu Leu Gin 

200 

Ser Glu Leu Ser 
215 

Glu Val Lys Gly 
230 

Val Asn Phe Gly 
245 

Leu Glu He Glu 

Asn He Pro Gly 

280 

Lys Val Lys Leu 
295 

Asn Asn Ala Lys 
310 

His Ser Thr Ser 
325 



Asp He Thr He 
10 

Tyr Gly Gly Met 
2 5 

Gin Leu Gly Gly 

Asp Val Ala Gly 

60 

Leu Lys Arg Gin 
75 

Ser Val Gin Asn 
90 

Thr Asp Lys Glu 
105 

Ala Gly Ala Phe 

Tyr Glu Gly Lys 

140 

Ala Gly Lys Asn 
155 

Trp Ala Leu Met 
170 

Arg Arg Asp Lys 
185 

Lys Ser Ser Val 

Gly Asp Gly Glu 

220 

Asp Ala Val Glu 
235 

Phe Val Ser Ser 
250 

Lys Asn Ser He 
265 

He Tyr Ala Ala 

He Ala Thr Gly 

300 

Ala Phe He Asp 
315 

Leu Phe 
330 



He Gly Gly Gly 
15 

Arg Gin Ala Lys 
30 

Gin Leu Ala Ala 
45 

Phe Pro Lys Val 

Ala Glu Gin Phe 

80 

Val Thr Lys Glu 
95 

Thr His Tyr Ser 
110 

Gin Pro Arg Arg 
125 

Asn Leu Gin Tyr 

Val Leu He Ser 

160 

Leu Glu Pro Val 
175 

Phe Arg Ala His 
190 

Asn He Leu Thr 
205 

Lys He His His 

Thr Leu Asp Val 

240 

Leu Gly Pro He 
255 

Val Val Asn Thr 
270 

Gly Asp He Cys 
285 

Phe Gly Glu Ala 

Pro Thr Ala Arg 

320 



<210> 237 
<211> 213 
<212> PRT 
<213> Bacillus 



halodurans 



<400> 237 
Met Thr Asn Leu 
1 

Lys Thr Val He 

20 

Asn Glu Leu Glu 
35 

Glu Ala Leu Asn 
50 

Ser Ala Thr Cys 
65 

Asp Asn Lys Glu 



His 


Tyr 


Thr 


Val 


5 








He 


Ser 


Gly 


Gly 


Pro 


He 


Ala 


Lys 








40 


Gly 


His 


Glu 


Ala 






55 




Leu 


Phe 


His 


Thr 




70 






Val 


He 


Glu 


Gin 



Lys Ser Leu Met 
10 

Gly Asn Ser Ala 
25 

Lys Val Tyr Leu 

Gin He Ser Gin 

60 

Thr He Ser Lys 
75 

Val Glu Leu Thr 



Arg Phe Lys Asp 
15 

He Asp Trp Ala 
30 

Thr Tyr Arg Lys 
45 

Leu Leu Ser Ser 

Leu He Ala Arg 

80 

Asp His Gin Thr 
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Gly Glu Val Thr 

100 

Tyr Glu Arg Asp 
115 

Arg lie Asp Asp 
130 

Val Gly Gly He 
145 

Leu His Leu He 

Gin Ala Lys Gin 

180 

Ser Ser His Asn 
195 

Gin Met Leu Lys 
210 



85 

Asn Leu Ala Val 

Lys Ser Leu Leu 

120 

Tyr Tyr He Ala 
135 

Tyr Ala Ala Gly 
150 

Ala Gly Ala Phe 
165 

Trp He Glu Pro 

His Val Phe Lys 

200 

Asn 



90 

Asp Glu Val He 
105 

Asp Gin Ser Glu 

Gly Thr Pro Thr 

140 

Asp Val Leu Lys 
155 

Gin Asp Ala Ala 
170 

Glu Ala His Gin 
185 

Glu Arg Asn Arg 



95 

He Asn His Gly 
110 

Val Thr Leu Asp 
125 

Ser Ala Thr Ser 

His Glu Gly Lys 

160 

Asn Ala Val Asn 
175 

Ser Ala Met Val 
190 

Glu Leu He Arg 
205 



<210> 238 
<211> 136 
<212> PRT 

<213> Bacillus halodurans 



<400> 238 
Met Asn Trp Glu 
1 

Ala Gly Leu Phe 

20 

Lys Val He Glu 
35 

Pro Glu Lys Met 
50 

Glu Lys Leu He 
65 

Thr Val Val Leu 

Gly Trp Phe Val 

100 

Thr Val He He 
115 

Arg Ala Arg Arg 
130 



Glu Leu Tyr Asp 
5 

Ser Ala Phe Tyr 

Tyr Gin Pro Met 

40 

He Trp Asp Val 
55 

Glu Gin Leu Val 
70 

Asn Glu Lys Val 
85 

He Arg Thr Ala 

Ala Val Gly Gly 

120 

Gly Arg Thr He 
135 



Val Thr He He 
10 

Ser Gly Leu Arg 
25 

Leu Gly Gly Lys 

Gly Gly Leu Thr 

60 

Thr Gin Ala Leu 
75 

Thr Ser He Ala 
90 

Ser Gly Arg Ala 
105 

Gly He Leu Lys 



Gly Gly Gly Pro 
15 

Glu Met Lys Thr 
30 

Val His Val Tyr 
45 

Pro He Leu Gly 

Thr Phe Asn Pro 

80 

Gin Glu Glu Ser 
95 

His Leu Thr Lys 
110 

Pro Gin Lys Asn 
125 



<210> 239 
<211> 312 
<212> PRT 

<213> Campylobacter jejuni 



<400> 239 




Met 


Leu 


Asp 


Val 


1 








Gly 


Leu 


Tyr 


Ala 








20 


Lys 


Gly 


Met 


Pro 






35 




Tyr 


Pro 


Gly 


Val 




50 






Trp 


Ser 


Glu 


Gin 


65 








Val 


Glu 


Gin 


He 


Glu Gly Gly 


Lys 








100 


Ser 


Ala 


Pro 


Lys 






115 





Ala He He Gly 
5 

Thr Arg Gly Gly 

Gly Gly Gin He 

40 

Ala Gin Val Met 
55 

Cys Met Arg Phe 
70 

Leu Lys Asn Ser 
85 

Thr Glu Leu Ala 

Lys Ala Gly Phe 

120 



Gly Gly Pro Ala 
10 

Leu Lys Asn Val 
25 

Thr Ser Ser Ser 

Asp Gly He Ser 

60 

Gly Leu Lys His 
75 

Asp Gly Ser Phe 
90 

Lys Ala Val He 
105 

Lys Gly Glu Asp 



Gly Leu Ser Ala 
15 

Val Met Phe Glu 
30 

Glu He Glu Asn 
45 

Phe Met Ala Pro 

Glu Met Val Gly 

80 

Thr He Lys Leu 
95 

Val Cys Thr Gly 
110 

Glu Phe Phe Gly 
125 



140- 



Lvs 

u y ^ 


Glv 


Val 


Ser 


Thr 


Cys 


Ala 


Thr 


130 










135 




Lvs 

Sam JF 


Glu 


Val 


Ala 


Val 


Leu 


Gly 


Gly 


145 










150 






Leu 


Tvr 


Leu 


Ala 


Asn 


He 


Cys 


Ser 








165 








Asp 


Glu 


Phe 


Arg 


Ala 


Ala 


Pro 


Ser 








180 










Glu 


Lvs 


He 


Glu 


Leu 


He 


Thr 


Ser 




195 










200 


Asd 


Lys 


Met 


Gly 


Val 


Ala 


Gly 


Val 




210 










215 




lie 


Aro 


Asp 


Leu 


Asn 


Val 


Pro 


Gly 


225 








230 






Val 


Aro 


Asn 


Glu 


He 


Leu 


Lys 
* 


Gin 








245 








Met 


Glu 


Glu Gly 


Gly Gin 


Val 


Ser 








260 










Val 


Ala 


Gly 


Leu 


Phe 


Ala 


Ala 


Gly 






275 










280 


Gin 


Val 


He 


Cys 


Ala 


Ala 


Gly 


Asp 




290 










295 




Met 


Ala 


Tyr 


He 


Glu 


Ser 


Leu 


His 


305 








310 







<210> 240 

<211> 348 

<212> PRT 

<213> Caulobacter crescentus 



<400> 240 



Met 


Ser 


Pro 


Leu 


Arg 


Arg 


He 


His 


1 








5 








Leu 


Ser 


Pro 


Arg 


Gin 


Thr 


Arg 


Cys 








20 










Gly 


Tyr 


Thr 


Ala 


Ala 


He 


Tyr 


Ala 




35 










40 


Leu 


He 


Ala 


Gly 


He 


Gin 


Pro 


Gly 




50 










55 




Val 


Glu 


Asn 


Tyr 


Pro 


Gly 


Phe 


Ala 


65 










70 






Met 


Asp 


Gin 


Met 


Arg 


Ala 


Gin 


Ala 










85 








Ser 


Asp 


He 


Val 


Thr 


Ser 


Val 


Asp 








100 










Lys 


Thr 


Asp 


Ser 


Gly 


Gin 


Asp 


Trp 






115 










120 


Thr 


Gly 


Ala 


Gin 


Ala 


Lys 


Trp 


Leu 




130 










135 




Gin 


Gly 


Phe 


Gly 


Val 


Ser 


Ala 


Cys 


145 










150 






Arg 


Asn 


Lys 


Asp 


Val 


He 


Val 


Val 










165 








Glu 


Ala 


Leu 


Phe 


Leu 


Thr 


Ser 


Phe 








180 










Arg 


Lys 


Asp 


Glu 


Leu 


Arg 


Ala 


Glu 






195 










200 


Ala 


His 


Pro 


Lys 


He 


Glu 


Val 


He 




210 










215 




Leu 


Gly 


Gin 


Thr 


Asp 


Pro 


Met 


Gly 


225 










230 






Val 


Lys 


Thr 


Gly 


Glu 


Thr 


Gin 


Glu 










245 








Ala 


He 


Gly 


His 


Ala 


Pro 


Ser 


Ser 






260 










Thr 


Gly 


Ser 


Gly 


Gly 


Tyr 


Leu 


Lys 



Cys 


Asp 


Gly 


Phe 


Phe 


Tyr 


Lys 


Asn 








140 










Gly 


Asp 


Thr 


Ala 


Leu 


Glu 


Glu 


Ala 




155 










160 


Lys 


He 


Tyr 


Leu 


He 


His 


Arg 


Arg 


170 
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Asn Tyr Leu Gly He Tyr Asp Val Ser Gly Lys Glu Leu Lys Glu Lys 
Phe Leu Glu His Leu Lys Tyr Met Asn He Glu He Lys Asn Glu Lys 
Si Asn Ser Val Tyr Ser Met Gly Asp Tyr Phe Ala Leu Ser Leu Asn 
Gin Lys Met Tyr Sl» Ala Thr Ser lie He He Ala Ser Gly Val Glu 
Pne Ser Lys Pro Leu Asn Gly Glu Asp Glu Leu Leu Gly Lys Gly Val 
Oly Tyr Cys Ala Thr Cys Asp Ala Pro Leu Tyr Lys Gly Lys Thr Val 
Ala He Val Gly Tyr Thr Lys Glu Ala Glu Glu Glu Ala Asn Tyr Val 

145 ^-i t 5 ,2 Ton Tvr Tvr He Pro Met Tyr Lys Asp Lys 

Ser Glu Leu Ala Gly Lys Leu Tyr Tyr lie vxv * jt ^ 

no x , tw C nfi Val He Glu Val Val Glu Asp Lys Pro He Ser 
Val Ser Leu Lys Glu vai ne vjxu i9Q 

^ r 8 l a or> tv. Val Ser Gly Leu Gin Met Ser Lys Gly Glu 
He Leu Gly Lys Asp Lys vai ber v^xy ^ 

He Asn Thr Asp Ala Val Phe He He Lys Asp Ser Val Ser Pro Gly 
Lys Leu Val Pro Gly Leu Leu Met Asn Gly Glu His He Ala Val Asp 
HI Asp Met Lys Thr Asn He Glu Gly Cys Phe Ala Ala Gly Asp Cys 
Ala Gly Arg Pro Tyr Gin Tyr He Lys Ser Ala Gly Gin Gly Gin He 
Ala Ala Leu III Ala Val Ser Tyr He Asp Lys He Ly. Leu Asn Lys 

^% n ^ ^ n U 
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Leu Ser Ala Gly Leu Tyr Gly Ala Arg Gly Lys Met Ser Thr Leu He 
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Ala Ser Pro Lys Lys Leu Asp Cy. Pro Gly Glu Lys Glu Leu Thr Gly 

Lys Gly Val Ser Tyr Cys Ala Thr Cys Asp Ala Asp Phe Phe Gin Asp 

Met g!u Val Phe Val Val Gly Gly Gly Asp Ser Ala Val Glu Glu Ala 

1 ^fi lbo 
Set Tyr Leu Thr Lys Ala Ser Lys Val Thr He Val His Arg Arg 

Asp Ser Leu Arg S Ala Lys Ser lie Gin Asp Lys Ala Phe Ala Asn 

Pro Lys lie Asp Phe Lys Trp Asp Ser Val He Lys Glu He Lys Gly 

Asp Gly He Val Glu Ser Val Val Phe Glu Asn Thr Lys Thr Gly Glu 
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<212> PRT 

<213> Enterococcus faecalis 



<220> 

<221> VARIANT 

<222> 33, 45, 46 

<223> Xaa = Any Amino Acid 
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Glu Val His Arg 

320 



<210> 274 
<211> 343 
<212> PRT 

<213> Rhizobium loti 



<400> 274 
Met Thr Gly He 
1 

Val Gly Leu Phe 

20 

His Leu He Asp 
35 

Tyr Pro Glu Lys 
50 

Ala Gin Gly Leu 
65 

Pro Asp Phe Thr 

Asp Gly Ser Phe 

100 

Lys Val Val Val 
115 

Pro Pro He Pro 
130 

Ser Val Arg Arg 
145 

Gly Gly Gly Asp 

Ala Lys Ser Val 

180 

Pro Asp Ser Val 
195 

Glu Phe Arg Val 
210 

Leu Ser Ser Ala 
225 

Pro Cys Thr Arg 

Pro He Ala Glu 

260 



He Ser Thr Asp 
5 

Ala Val Phe Glu 

He Leu Asp Lys 

40 

Pro He Tyr Asp 
55 

Val Asp Lys Leu 
70 

Tyr Asn Arg Met 
85 

Arg Val Thr Thr 

He Ala Ala Gly 

120 

Gly He Glu Pro 
135 

Met Glu Asp Phe 
150 

Ser Ala Leu Asp 
165 

Thr Leu Val His 

Asn Lys Met Tyr 

200 

Gly Gin Val Thr 
215 

Thr He Lys Gly 
230 

Met Leu Pro Phe 
245 

Trp Gly Leu Asn 



Val Leu He Val 
10 

Leu Gly Leu Phe 
25 

Pro Gly Gly Gin 

He Pro Gly Trp 

60 

Leu Glu Gin He 
75 

Val Ser Ser Leu 
90 

Asp Glu Asn Glu 
105 

Gly Gly Ser Phe 

Tyr Glu Gly Lys 

140 

Arg Gly His Asp 
155 

Trp Thr Leu Asn 
170 

Arg Arg Pro Glu 
185 

Ala Met Gin Glu 

Gly Leu Thr Gly 

220 

Gly Pro Asp Gly 
235 

Phe Gly Leu Thr 
250 

Leu His Glu Asn 
265 



Gly Ala Gly Pro 
15 

Asp Met Lys Cys 
30 

Cys Ala Glu Leu 
45 

Pro Ser He Ser 

His Pro Phe Lys 

80 

Glu Lys Leu Glu 
95 

Val Phe Glu Ala 
110 

Gin Pro Lys Arg 
125 

Ser Val Phe Tyr 

Leu Val He Val 

160 

Leu Gin Pro Val 
175 

Phe Arg Ala Ala 
190 

Met Lys Gin Leu 
205 

Ala Asp Gly Gin 

Asp He Glu Val 

240 

Met Lys Leu Gly 
255 

Leu He Pro Val 
270 
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Asp Thr Glu Lys 
275 

Asp lie Asn Ser 
290 

His Glu Val Ala 
305 

Gly Glu Arg lie 

Lys Lys Leu Gly 

340 



Phe Gin Thr Ser 

280 

Tyr Pro Gly Lys 
295 

Leu Met Ala Gin 
310 

Val Phe Gin Tyr 
325 

Val Val Gly 



Val Pro Gly lie 

Leu Lys Leu lie 

300 

Ala Ala Lys Arg 
315 

Thr Thr Ser Ser 
330 



Phe Ala Val Gly 
285 

Leu Ser Gly Phe 

lie Val Ser Pro 

320 

Thr Ser Leu Gin 
335 



<210> 275 
<211> 15 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> VARIANT 
<222> 9, 11 

<223> Xaa = Any Amino Acid 

<400> 275 ^ ^ _ 

Val His Asn He Val Thr He He Xaa Ser Xaa Pro Ala Ala His 

15 10 15 



<210> 276 
<211> 104 
<212> PRT 

<213> Staphylococcus aureus 



<400> 276 



Met 


Ala 


He 


Val 


Lys 
5 


Val 


Thr 


Asp 


1 
Ser 


Gly 


Val 


Gin 


Leu 


Val 


Asp 


Phe 






20 










Lys 


Met 


He 


Ala 


Pro 


Val 


Leu 


Glu 




35 










40 


Lys 


Ala 


Asp 


He 


Leu 


Lys 


Leu 


Asp 


50 










55 




Ala 


Lys 


Tyr 


Glu 


Val 


Met 


Ser 


He 


65 








70 






Gly 


Gin 


Pro 


Val 


Asp 


Lys 


Val 


Val 








85 








Ala 


Glu 


Val 


Leu 


Asp 


Lys 


His 


Leu 



100 



Ala Asp Phe Asp Ser Lys Val Glu 

10 15 
Trp Ala Thr Trp Cys Gly Pro Cys 
25 30 
Glu Leu Ala Ala Asp Tyr Glu Gly 

45 

Val Asp Glu Asn Pro Ser Thr Ala 

60 

Pro Thr Leu He Val Phe Lys Asp 

75 80 
Gly Phe Gin Pro Lys Glu Asn Leu 
90 95 



<210> 277 
<211> 92 
<212> PRT 

<213> Staphylococcus xylosus 



<400> 277 



Met 


Ala 


Glu 


Gin 


Val 
5 


Asp 


Phe 


Asp 


1 
Ala 


Gly 


Met 


Thr 


Ala 


Ala 


Val 


Tyr 






20 










Val 


Met 


He 


Glu 


Arg 


Gly 


Met 


Pro 






35 










40 


Glu 


Val 


Glu 


Asn 


Phe 


Pro 


Gly 


Phe 




50 










55 




Ser 


Thr 


Lys 


Met 


Phe 


Glu 


His 


Ala 


65 








70 




Glu 


Tyr 


Gly Asp 


He 


Lys 


Ser 


He 








85 









He Ala He He Gly Ala Gly Pro 

10 15 
Ala Ser Arg Ala Asn Leu Ser Thr 
25 " 30 

Gly Gly Gin Met Ala Asn Thr Glu 

45 

Glu Met Val Thr Gly Pro Asp Leu 

60 

Lys Lys Phe Gly Ala Lys Tyr Gin 

75 80 
Asp Lys Gly Ser 
90 
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<210> 278 
<211> 319 
<212> PRT 

<213> Thermoplasma acidophilum 



<400> 278 



Met 


Glu 


Phe 


Asn 


Leu 


His 


Ala 


Val 


1 








5 








Phe 


Asp 


Val 


Val 
20 


He 


Val 


Gly Ala 


Val 


Tyr 


Ala 


Ala 


Arg 


Ser 


Gly 


Phe 






35 










40 


Val 


Ala 


Gly 


Gly 


Leu 


Thr 


Ala 


Glu 




50 










55 




Gly 


Phe 


Lys 


Ser 


He 


Val 


Gly 


Ser 


65 










70 






His 


Ala 


Ala 


Asn 


Tyr 


Ala 


Lys 


He 










85 








He 


Lys 


Lys 


Thr 


Gin Gly 


Gly 


Phe 








100 










Tyr 


His 


Ala 


Lys 


Tyr 


Val 


He 


He 






115 










120 


Leu Gly 


Val 


Lys 


Gly 


Glu 


Ser 


Glu 




130 










135 




Cys 


Ser 


Thr 


Cys 


Asp 


Gly 


Tyr 


Leu 


145 










150 






He Gly 


Gly 


Gly Asn 


Ser 


Gly Ala 










165 








Tyr Val 


Lys 


Asn 


Val 


Thr 


He 


He 








180 










Glu 


Asn 


Ala 


Tyr 


Val 


Gin 


Glu 


He 






195 








200 


Met 


Asn 


Ala 


Gin 


Val 


Thr 


Glu 


He 




210 










215 




Gly Val 


Lys 


Tyr 


Lys 


Asp 


Arg 


Thr 


225 










230 






Thr 


Asp 


Gly 


Val 


Phe 


He 


Tyr 


Val 










245 








Leu 


Lys 


Asp 


Ser Gly Val 


Lys 


Leu 








260 










Asp 


Ser 


Arg 


Gin Arg 


Thr 


Ser 


Val 






275 










280 


Val 


Thr 


Ser 


Gly Asn 


Phe 


Ala 


Gin 




290 










295 




Cys 


Lys 


Ala 


Ala 


Leu 


Ser 


Leu 


Tyr 


305 










310 







Ser 


Ser Glu 


Glu 


Lys 


Glu 


Arg 


Asp 




10 








lb 




Gly Ala Ala 


Gly 


Pne 


Ser 


Ala 


Ala 


25 








-j 0 






Ser 


Val Ala 


He 


T - 

Leu 


Asp 


Lys 


Ala 
















Ala 


Pro Leu 


Val 


Glu 


Asn 


Tyr 


Leu 






D U 










Glu 


Leu Ala 


Lys 


T 

Leu 


Pne 


Ala 


Asp 




75 










80 


Arg Glu Gly 


Val 


Glu 


Val 


Arg 


ber 




90 








y b 




Asp 


He Glu 


Thr 


Asn 


Asp 


7V *m 

Asp 


Thr 


105 














Thr Thr Gly 


Thr 


Thr 


His 


Lys 


HIS 
















Tyr 


Phe Gly 


Lys 


Gly 


Thr 


Ser 


Tyr 






140 










Phe 


Lys Gly 


Lys 


Arg 


Val 


Val 


Thr 




155 










160 


He 


Ala Ala 


He 


Ser 


Met 


Ser 


Glu 




170 








1 /b 




Glu 


Tyr Met 


Pro 


Lys 


Tyr 


Met 


Cys 


185 








190 






Lys 


Lys Arg 


Asn 


He 


Pro 


Tyr 


He 








205 








Val 


Gly Asp 


Gly 


Lys 


Lys 


Val 


Tnr 






o o r\ 










Thr 


Gly Glu 


Glu 


Lys 


Leu 


He 


Glu 




235 










240 


Gly 


Leu He 


Pro 


Gin 


Thr 


Ser 


Phe 


250 








255 




Asp 


Glu Arg 


Gly 


Tyr 


He 


Val 


Val 


265 








270 






Pro Gly Val 


Tyr 


Ala 


Ala 


Gly 


Asp 








285 








He 


Ala Ser 


Ala 


Val 


Gly 


Asp 


Gly 






300 










Ser 


Asp Ser 


He 


Ser 


Lys 


Lys 





315 



<210> 279 
<211> 317 
<212> PRT 
<213> Thermotog 

<400> 279 
Met Val Phe Phe 
1 

Lys Tyr Asp He 

20 

Ala He Tyr Ala 
35 

Ala He Glu Gly 
50 

Pro Gly Phe Pro 
65 

Glu His Ala Glu 



maritima 



Asp 


Thr 


Gly Ser 


5 






Val 


Val 


Val Gly 


Arg 


Arg 


Ala Gly 






40 


Gly 


Tyr 


Val Asn 






55 


Ala 


He 


Ser Gly 




70 




Lys 


Phe 


Gly Ala 


85 







Leu Lys Lys Lys 
10 

Gly Gly Pro Ala 
25 

Leu Ser Val Leu 

Leu Thr His Leu 

60 

Glu Glu Leu Ala 
75 

Asp He Tyr Asn 
90 



Glu 


He 


Lys 


Asp 






15 




Gly 


Leu 


Thr 


Ser 




30 






Val 


Val 


Glu 


Lys 


45 








Val 


Glu 


Asn 


Tyr 


Ser 


Lys 


Phe 


Lys 








80 


Ala 


Glu 


Val 


Val 



95 



-166- 



Lys 


Leu 


Glu 


Val 


Gin Gly 


Asp 


Lys 








100 










Lys 


Arg 


lie 


Glu 


Ala 


Pro 


Val 


Val 




115 










120 


Lys 


Lys 


Leu 


Asn 


Val 


Pro 


Gly 


Glu 




130 










135 




Ser 


Tyr 


Cys 


Ala 


Thr 


Cys 


Asp 


Gly 


145 










150 






lie 


Val 


Val 


Gly Gly Gly 


Asp 


Ser 










165 








Ser 


Asn 


lie 


Val 


Asn 


Lys 


He 


Thr 








180 










Thr 


Ala 


Ala 


Lys 


Val 


Leu 


Gin 


Glu 






195 








200 


Glu 


Val 


lie 


Tyr 


Asn 


Ser 


Thr 


Val 




210 










215 




Val 


Glu 


Glu 


Val 


Val 


He 


Glu 


Asn 


225 










230 






Leu 


Lys 


Ala 


Asp Gly Val 


Phe 


He 










245 








Lys 


Leu 


Leu 


Glu 


Gly 


Leu 


Val 


GlU 






260 










Thr 


Asp 


Glu 


Asn 


Met 


Glu 


Thr 


Ser 




275 










280 


Asp 


Val 


Arg 


Lys 


Lys 


Asn 


Leu 


Arg 




290 










295 




Gly 


Ala 


He 


Ala 


Val 


Glu 


His 


Ala 


305 










310 







<210> 280 

<211> 326 

<212> PRT 

<213> Thermoplasma volcanium 



<400> 280 



Met 
1 


Asn 


Leu 


Tyr 


Arg 
5 


Gly 


Met 


Glu 


Glu 


Ala 


Lys 


Glu 


Arg 


Asp 


Phe 


Asp 








20 










Ala Gly 


Phe 


Ser 


Ala 


Ala 


Val 


Tyr 






35 










40 


Val 


He 


Leu 


Asp 


Lys 


Asn 


Val 


Ala 




50 










55 




Leu 


Val 


Glu 


Asn 


Tyr 


Leu 


Gly 


Phe 


65 










70 






Ala 


Lys 


Asn 


Phe 


Ala 


Glu 


His 


Ala 








85 








Gly Val 


Glu 


Val 


Lys 


Ser 


Val 


Lys 








100 










Asp 


Thr 


Ser 


Asp 


Gly 


Glu 


Tyr 


His 






115 










120 


Gly 


Thr 


Thr 


His 


Lys 


His 


Leu 


Gly 




130 










135 




Gly 


Lys 


Gly 


Val 


Ser 


Tyr 


Cys 


Ser 


145 










150 






Asn 


Lys 


Asn 


Val 


Val 


Thr 


He 


Gly 










165 








Ala 


He 


Ser 


Met 


Ser 


Glu 


Tyr 


Val 








180 










Met 


Pro 


Arg 


Tyr 


Met 


Cys 


Glu 


Asn 






195 










200 


Arg 


Lys 


He 


Pro 


Tyr 


He 


Met 


Asn 




210 










215 




Asp 


Gly 


Lys 


Lys 


Val 


Thr 


Gly 


Val 


225 










230 






Glu 


Glu 


Lys 


Thr 


Leu 


Pro 


Ala 


Asp 



Lys 


vai 


vai 


CjIU 


Lieu 


ASp 


ASp 


vjiy 


105 










110 






lie 


val 


Ala 


Tnr 


vjiy 


Aia 


Asn 


Fro 










125 








Lys 


Glu 


Phe 


Pne 


Gly 


Lys 


vjiy 


vai 








140 










Tyr 


Leu 


Phe 


Ala 


Gly 


Lys 


ASp 


vai 






tec 

155 










lb U 


Ala 


Cys 


Asp 


CjJLU 


O ^Ti *V— 

ber 


lie 


ID "ho 

Fne 


T Ql 1 




170 
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Met 


He 


bin 


T £11 1 

JjcU 


JJCU 




X nx. 




185 










inn 

iy o 






Arg Val 


Leu 


71 ^ 

Asn 


Asn 


Fro 


iiys 


Tl 0 

lie 










205 








Arg 


Glu 


lie 


Arg 


(jly 


Lys 


ASp 


Lys 








O *S f\ 

220 










Val 


Lys 


Tnr 


P T •» r 

tjiy 


vjIU 


inr 


jjys 


val 




235 










24 0 


Phe 


He 


Gly 


Leu 


ASp 


Fro 


7\ ~r~\ 

Asn 


O a "v* 

ber 




250 










o r r 

255 




Leu Asp 


Pro 


Tyr 


Cjly 


Tyr 


TT— "1 

vai 


Tl - 

lie 


265 










/ U 






Val 


Lys 




lie 


iyr 


M.1 d 


Val 












285 








Gin 


He 


Val 


Thr 


Ala 


Val 


Ala 


Asp 








300 










Ala 


Lys 


His 


Tyr 


Phe 












315 












Phe 


Asn 


Leu 


Arg 


O ^-S V 

ber 


vai 


O -V 

ber 


mr 




10 








15 




Val 


He 


1 le 


lie 


(jri.y 


ax a 


pi 

vjiy 


Aia 


25 










30 






Ala 


Ser 


Arg 


ber 


Gly 


Leu 


ber 


Aia 










45 








Gly Gly 


Leu 


Tnr 


Ala 


/"*» T 1 1 

CjlU 


Ala 


Fro 








60 










Lys 


Ser 


1 ie 


vai 


(jiy 


C* i^V ^« 

ber 


ASp 


li6U 






75 










80 


Ser 


Glu 


Tyr 


Ala 


f** ^S. -V 

ber 


lie 


Arg 


QjlU 




90 










95 




Lys 


Gly 


ASp 


uiy 


vaiy 


Fne 


Tin 

lie 


vai 


105 










110 






Ser 


Lys 


Tyr 


lie 


lie 


ne 


inr 


rp Vi 










12 5 








Val 


Lys 


(jiy 


CjlU 


Ala 


<j1U 


iyr 


Fne 








140 










Thr 


Cys 


Asp 


Gly 


Tyr 


Leu 


pne 


Lys 






155 










160 


Gly Gly 


Asn 


Ser 


/-IT,-. 

Gly 


Ala 


i ie 


A±a 




170 










175 




Lys 


Asn 


Ala 


Thr 


He 


Val 


Glu 


Tyr 


185 










190 






Ala 


Tyr 


lie 


LjIU 


blU 


lie 


jjys 


iiys 










205 








Ala 


Gin 


va j. 


i nr 


VjrlU 


i ie 


Val 


oiy 








220 










Lys 


Tyr 


Lys 


Asp 


Arg 


Ser 


Ser 


Gly 






235 










240 


Gly Val 


Phe 


Val 


Tyr 


Val 


Gly 


Leu 
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lie Pro Gin Thr 

260 

Arg Gly Tyr lie 
275 

lie Tyr Ala Ala 
290 

Ser Ala Val Gly 
305 

Thr lie Ser Ser 



245 

Ser Phe Leu Lys 

lie Val Asp Gly 

280 

Gly Asp Val Thr 
295 

Asp Gly Cys Lys 

310 
Lys Lys 
325 



250 

Asp Ser Gly Val 
265 

Arg Gin Arg Thr 

Ser Gly Ser Phe 

300 

Ala Ala Leu Ser 
315 



255 

Lys Leu Asp Glu 
270 

Asn Val Pro Gly 
285 

Ala Gin lie Ala 

Leu Tyr Ser Asp 

320 



<210> 281 

<211> 309 

<212> PRT 

<213> Ureaplasma parvum 



<400> 281 
Met Asn Gin Glu 
1 

Gly Leu Ala Ala 

20 

lie Val Glu Lys 
35 

Val Glu Asn Tyr 
50 

Tyr Lys Met Tyr 
65 

Glu Ala Ala Asp 

Leu Thr Thr Gin 

100 

Thr Glu Asn Arg 
115 

Lys Gly lie Ser 
130 

Lys Ala Val Ser 
145 

lie Tyr Leu Ala 

Pro Gin Phe Lys 

180 

Pro Asn lie Lys 
195 

His Gin Phe Leu 
210 

Val Thr Thr Leu 
225 

Pro Ser Arg lie 

Gly Phe lie Thr 

260 

Phe Ala Ala Gly 
275 

Ala Thr Asn Asp 
290 

Thr Arg Asn Asn 
305 



Val Tyr Asp Leu 
5 

Ala Val Tyr Ala 

Gin Phe Pro Gly 

40 

Leu Gly lie Asn 
55 

Glu Gin Val Leu 
70 

Glu lie Ser Leu 
85 

Thr Leu lie Thr 

Arg Leu Asn lie 

120 

Tyr Cys Ala lie 
135 

Val lie Gly Ser 
150 

Thr lie Ala Lys 
165 

Ala Glu Gin Gin 

lie Tyr Tyr Asn 

200 

Glu Gly Leu Lys 
215 

Asn lie Glu Ala 
230 

Asn Thr Asn Asn 
245 

Thr Asp Lys Asn 

Asp lie Val Asp 

280 

Gly Val lie Ala 
295 

Trp 



Val He He Gly 
10 

Lys Arg Ser Gly 
25 

Gly Lys He Ala 

Ser He Pro Gly 

60 

Asn Leu Asn Val 
75 

Lys Glu Lys Tyr 
90 

Lys Thr Val He 
105 

Leu Gly Glu Leu 

Cys Asp Gly Pro 

140 

Gly Asn Ser Ala 
155 

Glu Val His Leu 
170 

Leu Val Gin He 
185 

Lys Gin Thr Phe 

Phe Arg Asp Leu 

220 

Asn Phe Thr Phe 
235 

Leu Cys He Phe 
250 

Met Gin Thr Ser 
265 

Lys Asn Val Arg 

Ala Leu Tyr Ala 

300 



Ala Gly Pro Ala 
15 

Leu Asn Val He 
30 

Leu Thr Ser Asn 
45 

Pro Glu Leu Ala 

Ser He He Tyr 

80 

Lys Lys He Lys 
95 

He Ala Thr Gly 
110 

Glu Phe Glu Asn 
125 

Leu Tyr Lys Asn 

Val Glu Glu Ala 

160 

He Ala Asn Lys 
175 

Ala Asn Asn Thr 
190 

Glu Phe Phe Gly 
205 

He Thr Asn Glu 

He Gly Leu Leu 

240 

Asn Glu Val Asn 
255 

Val Cys Gly He 
270 

Gin He Ala Thr 
285 

Lys Glu Tyr He 



<210> 282 
<211> 318 
<212> PRT 

<213> Vibrio cholerae 
<400> 282 
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Met Ser Asn Val 
1 

Ala Gly Tyr Thr 

20 

Val Leu Val Thr 
35 

Glu Val Glu Asn 
50 

Leu Met Glu Arg 
65 

Val Phe Asp His 

Leu Thr Gly Asp 

100 

Thr Gly Ala Ser 
115 

Lys Gly Arg Gly 
130 

Arg Asn Gin Lys 
145 

Glu Ala Leu Tyr 

Arg Arg Asp Ser 

180 

Asp Lys Val Ala 
195 

Asp Glu Val Leu 
210 

Asp Thr Gin Ser 
225 

lie Ala lie Gly 

Glu Met Lys Asn 

260 

Ala Thr Gin Thr 
275 

Asp His Asn Tyr 
290 

Ala Ala Leu Asp 
305 



Lys His Ser Lys 
5 

Ala Ala Val Tyr 

Gly Met Gin Gin 

40 

Trp Pro Gly Asp 
55 

Met Lys Glu His 
70 

lie Asn Ser Val 
85 

Ser Gin Glu Tyr 

Ala Lys Tyr Leu 

120 

Val Ser Ala Cys 
135 

Val Ala Val Val 
150 

Leu Ser Asn lie 
165 

Phe Arg Ser Glu 

Asn Gly Asn lie 

200 

Gly Asp Glu Met 
215 

Asp Met Thr Glu 
230 

His Gin Pro Asn 
245 

Gly Tyr lie Val 

Ser lie Glu Gly 

280 

Arg Gin Ala lie 
295 

Ala Glu Arg Tyr 
310 



Leu Leu lie Leu 
10 

Ala Ala Arg Ala 
25 

Gly Gly Gin Leu 

Ala Glu Gly Leu 

60 

Ala Glu Arg Phe 
75 

Asp Leu Ser Ser 
90 

Thr Cys Asp Ala 
105 

Gly Leu Glu Ser 

Ala Thr Cys Asp 

140 

Gly Gly Gly Asn 
155 

Ala Ser Glu Val 
170 

Lys lie Leu lie 
185 

Val Leu His Thr 

Gly Val Thr Gly 

220 

Asn Leu Asp Val 
235 

Ser Gin lie Phe 
250 

Val Lys Ser Gly 
265 

Val Phe Ala Ala 

Thr Ser Ala Gly 

300 

Leu Asp Ser Gin 
315 



Gly Ser Gly Pro 
15 

Asn Leu Lys Pro 
30 

Thr Thr Thr Thr 
45 

Thr Gly Pro Ala 

Asp Thr Glu lie 

80 

Arg Pro Phe Arg 
95 

Leu lie lie Ser 
110 

Glu Glu Ala Phe 
125 

Gly Phe Phe Tyr 

Thr Ala Val Glu 

160 

His Leu Val His 
175 

Asp Arg Leu Met 
190 

His Arg Thr Leu 
205 

Val Arg Leu Lys 

Met Gly Val Phe 

240 

Glu Gly Gin Leu 
255 

Leu Glu Gly Asn 
270 

Gly Asp Val Met 
285 

Thr Gly Cys Met 
Gly Lys 



<210> 283 
<211> 321 
<212> PRT 

<213> Xylella fastidiosa 
<400> 283 



Met 


Ser 


Asp 


Tyr 


Pro 


Ala 


Ser 


Ala 


Lys 


His 


Ser 


Arg 


Leu 


Leu 


He 


Leu 


1 




5 










10 










15 




Gly 


Ser 


Gly 


Pro 


Ala 


Gly 


Trp 


Thr 


Ala 


Ala 


Val 


Tyr 


Ala 


Ala 


Arg 


Ala 




20 










25 










30 






Asn 


Leu 


Gin 


Pro 


Val 


Leu 


He 


Thr 


Gly 


Leu 


Gin 


Gin 


Gly Gly 


Gin 


Leu 






35 










40 










45 


His 


Gly 




Met 


Thr 


Thr 


Thr 


Glu 


Val 


Asp 


Asn 


Trp 


Pro 


Gly Asp 


Ala 


Leu 




50 










55 










60 








Phe 


Met 


Gly 


Pro 


Asp 


Leu 


Met 


Glu 


Arg 


Met 


Gin 


Ala 


His 


Ala 


Glu 


Arg 


65 






70 










75 










80 


Asp 


Thr 


Lys 


Val 


He 


Phe 


Asp 


Gin 


He 


Tyr 


Lys 


Ala 


Asp 


Leu 


Ser 


Thr 






85 










90 










95 


Gly 


Arg 


Pro 


Phe 


Thr 


Leu 


Phe 


Gly 


Asp 


Ser 


Gly 
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Leu 


pi 

vjlU 


inr 








300 










Thr 


Gly 


Lys 


He 


Pro 


T T_ T 

Val 


T* V-» 

rnr 


ASp 






315 










1 O A 

320 


He 


Tyr 


TV 1 

Ala 


He 


Gly 


Asp 


lie 


lieu 




330 










T T r 

335 




Val 


"TV -1 _ 

Ala 


He 


Gin 


Ala 


uiy 


Arg 


Lieu 


345 










o 

350 






Ser 


Thr 


T T "1 

Val 


Lys 


Cys 


Asp 


Tyr 


GlU 










365 








Pro 


Leu 


Glu 


Tyr 


Gly 


TV "I — 

Ala 


Cys 


Gly 








*s 

380 










Lys 


Phe 


Gly 


GlU 


LjIU 


Asn 


i ie 


IjlU 




395 










4 0 0 


Leu 


Glu 


Trp 


Tnr 


lie 


Fro 


C* 

ber 


Arg 




410 










415 




lie 


Tl- 


Cys 


Asn 


inr 


jjys 




Ti — — 

Asn 


425 










430 






Leu 


Gly 


Pro 


Asn 


TV T — . 

Ala 


Gly 


Glu 


TT- T 

Val 










445 








Lys 


Cys 


Gly 


Leu 


Thr 


Lys 


Lys 


Cjin 








460 










Pro 


Val 


Cys 


Ala 


Glu 


Val 


Phe 


Thr 






475 










480 


Gly 


Ala 


Arg 


lie 


Leu 


Gin 


Ala 


Gly 




490 










495 




Lys 


Ser 


Tyr 


Asp 


Tyr 


Asp 


Leu 


lie 




10 










15 




T* 

Leu 


Ala 


Ala 


7V "1 _ 

Ala 


Lys 


C31U 


n -v— 

Fro 


Aia 


25 










30 






Leu 


Asp 


Phe 


Gly 


Thr 


Pro 


Thr 


Pro 










45 








Gly 


Thr 


Cys 


Val 


Asn 


Val 


Gly 


Cys 








60 










Ala 


Ala 


Leu 


Leu 


Gly 


Gin 


Ala 


Leu 






75 










80 


Lys 


Val 


Glu 


GlU 


Tnr 


vai 


Lys 


TT ->' — 

rllS 


90 










95 




T T 1 

Val 


Gin 


Asn 


His 


He 


Gly 


Ser 


T - 

Leu 


105 










110 






Arg 


Glu 


Lys 


Lys 


Val 


Ty -I 

Val 


Tyr 


GlU 










125 








Pro 


His 


Arg 


He 


Lys 


Ala 


Tnr 


Asn 








140 










Ser 


Ala 


GlU 


Arg 


Pne 


Leu 


Tl ^ 

lie 


Ala 






155 










160 


Gly 


He 


Pro 


Gly 


Asp 


Lys 


Glu 


Tyr 




170 










175 




Ser 


Leu 


Pro 


Tyr 


Cys 


Pro 


Gly 


Lys 


185 










190 






Val 


Ala 


Leu 


Glu 


Cys 


Ala 


Gly 


Phe 










205 








Thr 


Val 


Met 


Val 


Arg 


Ser 


He 


Leu 
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210 

Leu Arg Gly Phe 
225 

Glu Glu His Gly 

Glu Gin He Glu 

260 

Ser Thr Asn Ser 
275 

Leu Ala He Gly 
290 

Val Gly Val Lys 
305 

Glu Glu Gin Thr 

Glu Asp Lys Val 

340 

Leu Ala Gin Arg 
355 

Asn Val Pro Thr 
370 

Leu Ser Glu Glu 
385 

Val Tyr His Ser 

Asp Asn Asn Lys 

420 

Glu Arg Val Val 
435 

Thr Gin Gly Phe 
450 

Leu Asp Ser Thr 
465 

Thr Leu Ser Val 
Cys 



215 

Asp Gin Asp Met 
230 

He Lys Phe He 
245 

Ala Gly Thr Pro 

Glu Glu He He 

280 

Arg Asp Ala Cys 
295 

He Asn Glu Lys 
310 

Asn Val Pro Tyr 
325 

Glu Leu Thr Pro 

Leu Tyr Ala Gly 

360 

Thr Val Phe Thr 
375 

Lys Ala Val Glu 
3 90 

Tyr Phe Trp Pro 
405 

Cys Tyr Ala Lys 

Gly Phe His Val 

440 

Ala Ala Ala Leu 
455 

He Gly He His 
470 

Thr Lys Arg Ser 
485 



220 

Ala Asn Lys He 
235 

Arg Gin Phe Val 
250 

Gly Arg Leu Arg 
265 

Glu Gly Glu Tyr 

Thr Arg Lys He 

3 00 

Thr Gly Lys He 
315 

He Tyr Ala He 
330 

Val Ala He Gin 
345 

Ser Thr Val Lys 

Pro Leu Glu Tyr 

380 

Lys Phe Gly Glu 
395 

Leu Glu Trp Thr 
410 

He He Cys Asn 
425 

Leu Gly Pro Asn 

Lys Cys Gly Leu 

460 

Pro Val Cys Ala 
475 

Gly Ala Ser He 
490 



Gly Glu His Met 

240 

Pro He Lys Val 
255 

Val Val Ala Gin 
270 

Asn Thr Val Met 
285 

Gly Leu Glu Thr 

Pro Val Thr Asp 

320 

Gly Asp He Leu 
335 

Ala Gly Arg Leu 
350 

Cys Asp Tyr Glu 
365 

Gly Ala Cys Gly 

Glu Asn He Glu 

400 

He Pro Ser Arg 
415 

Thr Lys Asp Asn 
430 

Ala Gly Glu Val 
445 

Thr Lys Lys Gin 

Glu Val Phe Thr 

480 

Leu Gin Ala Gly 
495 



<210> 293 
<211> 521 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> VARIANT 
<222> 520 

<223> Xaa = Any Amino Acid 



<400> 293 














Arg Thr 


Met 


Ala 


Val 


Ala 


Leu 


Arg 


Gly 


Leu Gly Gly Arg Phe Arg 


Trp 


1 








5 




10 




15 


Gin 


Ala 


Val 


Ala 


Gly 


Gly 


Val 


Arg Gly Ala Ala Arg Gly 


Ala 


Ala Ala 








20 




25 


30 


Gly Gly 


Gly 


Gin 


Arg 


Asp 


Tyr 


Asp 


Leu 


Leu Val Val Gly Gly Gly 


Ser 




35 










40 45 




Ala Val 


Leu 


Ala 


Cys 


Ala 


Lys 


Glu 


Ala 


Ala Gin Leu Gly Arg Lys 


Val 




50 






55 


60 




Leu Gly 


Val 


Asp 


Tyr 


Val 


Glu 


Pro 


Ser 


Pro Gin Gly Thr Arg Trp 


Gly 


65 






70 




75 




80 


Gly 


Thr 


Cys 


Val 


Asn 


Val 


Gly 


Cys He Pro Lys Lys Leu 


Met 


His Gin 






85 






90 




95 


Ala 


Ala 


Leu 


Leu 


Gly 


Gly 


Leu 


He Gin Asp Ala Pro Asn 


Tyr 


Gly Trp 








100 




105 


110 


Glu Ala 


Glu 


Val 


Ala 


Gin 


Pro 


Val 


Pro 


His Asp Trp Arg Lys Met 


Ala 






115 










120 12 5 




Gin Leu 


Val 


Gin 


Asn 


His 


Val 


Lys 


Ser Leu Asn Trp Gly His Arg Val 



-179- 





130 










135 




Gin Asp 


Arq 


Lys 


Val 


Lys 


Tyr 


Phe 


145 










150 






Glu 


His 


Thr 


Val 


Cys 


Gly Val 


Ala 










165 








Ser 


Ala 


Asp 


His 


He 


He 


He 


Ala 








180 










Thr 


His 


He 


Glu 


Gly 

m\ 


Ala 


Leu 


Glu 






195 










200 


Phe 


Trp 


Leu 


Lys 


Glu 


Ser 


Pro 


Gly 




210 










215 




Tyr 


Val 


Ala 


Leu 


Glu 


Cys 


Ala Gly 


225 










230 






Thr 


Thr 


He 


Met 


Met 


Arg 


Ser 


He 










245 








Met 


Ser 


Ser 


Met 


Val 


He 


Glu 


His 








260 










Leu 


Arg 
— t 


Gly 


Cys 

m\ 


Ala 


Pro 


Ser 


Arg 






275 










280 


Leu 


Gin 


Val 


Thr 


Trp 


Glu 


Asp 


Ser 




290 

mm -^r \f 










295 




Thr 


Phe 


Asp 


Thr 


Val 


Leu 


Trp 

m* 


Ala 


305 










310 






Ser 


Leu 


Asn 


Leu 


Glu 


Lys 


Ala 


Gly 










325 








Lys 


He 


Leu 


Val 


Asp 


Ser 


Arg 


Glu 








340 










Ala 


He 


Gly 


Asp 


Val 


Val 


Glu 


Gly 






355 










360 


He 


Met 


Ala 


Gly 

m\ 


Arg 


Leu 


Leu 


Val 




370 










375 




Asp 


Leu 


Met 


Asp 


Tyr 

m> 


Asp 


Asn 


Val 


385 










390 






Glu 


Tyr 


Gly 


Cys 


Val 


Gly 

m» 


Leu 


Ser 










405 








Gly Gin 


Glu 


His 


Val 


Glu 


Val 


Tyr 








420 










Phe 


Thr 


Val 


Ala 


Gly 


Arg 


Asp 


Ala 






435 










440 


Cys 


Leu 


Arq 


Glu 


Pro 


Pro 


Gin 


Leu 


450 










455 




Pro 


Asn 


Ala 


Gly 


Glu 


Val 


Thr 


Gin 


465 










470 






Gly Ala 


Ser 


Tyr 


Ala 


Gin 


Val 


Met 










485 








Cys 


Ser 


Glu 


Glu 


Val 


Val 


Lys 


Leu 






500 










Asp 


Pro 


Thr 


Val 


Thr 


Gly 


Cys 


Xaa 



515 520 



140 



Asn 


He 


Lys 


Ala 


Ser 


Phe 


Val 


Asp 






155 










160 


Lys 


Gly 


Gly 


Lys 


Glu 


He 


Leu 


Leu 




170 










175 




Thr 


Gly 


Gly 


Arg 


Pro 


Arg 


Tyr 


Pro 


185 










190 






Tyr 


Gly 


He 


Thr 


Ser 


Asp 


Asp 


He 








205 








Lys 


Thr 


Leu 


Val 


Val 


Gly 


Ala 


Ser 






220 










Phe 


Leu 


Thr 


Gly 


He 


Gly 


Leu 


Asp 






235 










240 


Pro 


Leu 


Arg 


Gly 


Phe 


Asp 


Gin 


Gin 




250 










255 




Met 


Ala 


Ser 


His 


Gly 


Thr 


Arg 


Phe 


265 










270 






Val 


Arg 


Arg 


Leu 


Pro 


Asp 


Gly 


Gin 










285 








Thr 


Thr 


Gly 


Lys 


Glu 


Asp 


Thr 


Gly 








300 










He 


Gly 


Arg 


Val 


Pro 


Asp 


Thr 


Arg 




315 










320 


Val 


Asp 


Thr 


Ser 


Pro 


Asp 


Thr 


Gin 




330 










335 




Ala 


Thr 


Ser 


Val 


Pro 


His 


He 


Tyr 


345 










350 






Arg 


Pro 


Glu 


Leu 


Thr 


Pro 


He 


Ala 








365 








Gin 


Arg 


Leu 


Phe 


Gly 


Gly 


Ser 


Ser 








380 










Pro 


Thr 


Thr 


Val 


Phe 


Thr 


Pro 


Leu 






395 










400 


Glu 


Glu 


Glu 


Ala 


Val 


Ala 


Arg 


His 




410 










415 




His 


Ala 


His 


Tyr 


Lys 


Pro 


Leu 


Glu 


425 










430 






Ser 


Gin 


Cys 


Tyr 


Val 


Lys 


Met 


Val 










445 








Val 


Leu 


Gly 


Leu 


His 


Phe 


Leu 


Gly 








460 










Gly 


Phe 


Ala 


Leu 


Gly 


He 


Lys 


Cys 




475 










480 


Arg 


Thr 


Val 


Gly 


He 


His 


Pro 


Thr 


490 










495 




Arg 


He 


Ser 


Lys 


Arg 


Ser 


Gly 


Leu 



505 510 
Gly 



<210> 294 
<211> 579 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> VARIANT 
<222> 578 

<2 23> Xaa = Any Amino Acid 
<400> 294 

Ala Glu Arg Val Val He Phe Ser 

1 5 
Arg Val Lys Glu Leu Phe Ser Ser 

20 

Glu Leu Asp Gin Val Asp Asp Gly 



Lys 


Ser 


Tyr 


Cys 


Pro 


His 


Ser 


Thr 




10 










15 




Leu 


Gly 


Val 


Glu 


Cys 


Asn 


Val 


Leu 


25 








30 






Ala 


Arg 


Val 


Gin 


Glu 


Val 


Leu 


Ser 
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35 

Glu lie Thr Asn 
50 

His Val Gly Gly 
65 

Leu Gin Lys Leu 

He He Gly Gly 

100 

He Leu Gly Lys 
115 

Gin Gly Thr Ser 
130 

He Pro Lys Lys 
145 

Cys Asp Ser Arg 

Asn Trp Glu Thr 

180 

Asn Trp Gly Tyr 
195 

Asn Ser Tyr Gly 
210 

Lys Lys Gly Gin 
225 

Thr Gly Glu Arg 

Cys He Thr Ser 

260 

Thr Leu Val Val 
275 

Leu Ala Gly Phe 
290 

Leu Arg Gly Phe 
305 

Glu Gin His Gly 

Gin Gin Leu Glu 

340 

Ser Thr Glu Gly 
355 

Leu Ala He Gly 
370 

He Gly Val Lys 
385 

Val Glu Gin Thr 

Glu Asp Lys Pro 

420 

Leu Ala Gin Arg 
435 

Asn Val Pro Thr 
450 

Leu Ser Glu Glu 
465 

He Tyr His Thr 

Glu Asn Asn Thr 

500 

Asp Arg Val He 
515 

Thr Gin Gly Phe 
530 

Leu Asp Asp Thr 
545 

Thr Leu Glu He 



40 

Gin Lys Thr Val 
55 

Cys Asp Gin Thr 
70 

Leu Gin Glu Asp 
85 

Gly Ser Gly Gly 

Lys Val Met Val 

120 

Trp Gly Leu Gly 
135 

Leu Met His Gin 
150 

Lys Phe Gly Trp 
165 

Met Thr Lys Ala 

Arg Leu Ser Leu 

200 

Glu Phe Val Glu 
215 

Glu Thr Tyr Tyr 
230 

Pro Arg Tyr Leu 
245 

Asp Asp Leu Phe 

Gly Ala Ser Tyr 

280 

Gly Leu Asp Val 
2 95 

Asp Gin Glu Met 
310 

Val Lys Phe Leu 
325 

Lys Gly Ser Pro 

Thr Glu Thr He 

360 

Arg Asp Ser Cys 
375 

He Asn Glu Lys 
390 

Asn Val Pro Tyr 
405 

Glu Leu Thr Pro 

Leu Phe Gly Ala 

440 

Thr Val Phe Thr 
455 

Lys Ala He Glu 
470 

Leu Phe Trp Pro 
485 

Cys Tyr Ala Lys 

Gly Phe His He 

520 

Ala Ala Ala Met 
535 

He Gly He His 
550 

Thr Lys Ser Ser 
565 



Pro Asn He Phe 

60 

Phe Gin Ala Tyr 
75 

Leu Ala Tyr Asp 
90 

Leu Ser Cys Ala 
105 

Leu Asp Phe Val 

Gly Thr Cys Val 

140 

Ala Ala Leu Leu 
155 

Glu Tyr Asn Gin 
170 

He Gin Asn His 
185 

Arg Glu Lys Ala 

His His Lys He 

220 

Thr Ala Ala Gin 
235 

Gly He Gin Gly 
250 

Ser Leu Pro Tyr 
265 

Val Ala Leu Glu 

Thr Val Met Val 

300 

Ala Glu Lys Val 
315 

Arg Lys Phe He 
330 

Gly Lys Leu Lys 
345 

Glu Gly Val Tyr 

Thr Arg Lys He 

380 

Ser Gly Lys He 
395 

Val Tyr Ala Val 
410 

Val Ala He Gin 
425 

Ser Leu Glu Lys 

Pro Leu Glu Tyr 

460 

Val Tyr Lys Lys 
475 

Leu Glu Trp Thr 
490 

He He Cys Asn 
505 

Leu Gly Pro Asn 

Lys Cys Gly Leu 

540 

Pro Thr Cys Gly 
555 

Gly Leu Asp He 
570 



45 

Val Asn Lys Val 

Gin Ser Gly Leu 

80 

Tyr Asp Leu He 
95 

Lys Glu Ala Ala 
110 

Val Pro Ser Pro 
125 

Asn Val Gly Cys 

Gly Gin Ala Leu 

160 

Gin Val Arg His 
175 

He Ser Ser Leu 
190 

Val Ala Tyr Val 
205 

Lys Ala Thr Asn 

Phe Val He Ala 

240 

Asp Lys Glu Tyr 
255 

Cys Pro Gly Lys 
270 

Cys Ala Gly Phe 
285 

Arg Ser He Leu 

Gly Ser Tyr Met 

320 

Pro Val Met Val 
335 

Val Leu Ala Lys 
350 

Asn Thr Val Leu 
365 

Gly Leu Glu Lys 

Pro Val Asn Asp 

400 

Gly Asp He Leu 
415 

Ser Gly Lys Leu 
430 

Cys Asp Tyr He 
445 

Gly Cys Cys Gly 

Glu Asn Leu Glu 

480 

Val Ala Gly Arg 
495 

Lys Phe Asp His 
510 

Ala Gly Glu Val 
525 

Thr Lys Gin Leu 

Glu Val Phe Thr 

560 

Thr Gin Lys Gly 
575 
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Cys Xaa Gly 



<210> 295 
<211> 524 
<212> PRT 
<213> Homo sapien 

<220> 

<221> VARIANT 
<222> 523 

<223> Xaa = Any Amino Acid 



<400> 295 



Met 


Ala 


Ala 


Met 


Ala 


Val 


Ala 


Leu 


1 








5 








Trp 


Arg 


Thr 


Gin 


Ala 


Val 


Ala 


Gly 








20 










Ala 


Ala 


Ala 


Gly 


Gin 


Arg 


Asp 


Tyr 






35 










40 


Ser Gly 


Gly 


Leu 


Ala 


Cys 


Ala 


Lys 




50 










55 




Val 


Ala 


Val 


Val 


Asp 


Tyr 


Val 


Glu 


65 










70 






Gly 


Leu 


Gly 


Gly 


Thr 


Cys 


Val 


Asn 










85 








Met 


His 


Gin 


Ala 


Ala 


Leu 


Leu 


Gly 








100 










Tyr 


Gly 


Trp 


Glu 


Val 


Ala 


Gin 


Pro 






115 










120 


Ala 


Glu 


Ala 


Val 


Gin 


Asn 


His 


Val 




130 










135 




Val 


Gin 


Leu 


Gin 


Asp 


Arg 


Lys 


Val 


145 










150 






Phe 


Val 


Asp 


Glu 


His 


Thr 


Val 


Cys 










165 








lie 


Leu 


Leu 


Ser 


Ala 


Asp 


His 


He 








180 










Arg 


Tyr 


Pro 


Thr 


His 


He 


Glu 


Gly 






195 










200 


Asp 


Asp 


lie 


Phe 


Trp 


Leu 


Lys 


Glu 




210 










215 




Gly Ala 


Ser 


Tyr 


Val 


Ala 


Leu 


Glu 


225 










230 






Gly 


Leu 


Asp 


Thr 


Thr 


He 


Met 


Met 










245 








Asp 


Gin 


Gin 


Met 


Ser 


Ser 


Met 


Val 






260 










Thr 


Arg 


Phe 


Leu 


Arg 


Gly 


Cys 


Ala 






275 










280 


Asp 


Gly 


Gin 


Leu 


Gin 


Val 


Thr 


Trp 




290 










295 




Asp 


Thr 


Gly 


Thr 


Phe 


Asp 


Thr 


Val 


305 










310 






Asp 


Thr 


Arg 


Ser 


Leu 


Asn 


Leu 


Glu 










325 








Asp 


Thr 


Gin 


Lys 


lie 


Leu 


Val 


Asp 








340 










His 


lie 


Tyr 


Ala 


lie 


Gly 


Asp 


Val 






355 










360 


Pro 


lie 


Ala 


lie 


Met 


Ala 


Gly 


Arg 




370 










375 




Gly 


Ser 


Ser 


Asp 


Leu 


Met 


Asp 


Tyr 


385 










390 






Thr 


Pro 


Leu 


Glu 


Tyr 


Gly 


Cys 


Val 



405 



Arg 


Gly 


Leu 


Gly 


Gly 


Arg 


Pne 


Arg 




10 










lb 




Gly 


Val 


Arg 


Gly 


Ala 


Ala 


Arg 


Gly 


25 










30 






Asp 


Leu 


Leu 


Val 


Val 


Gly 


Gly 


Gly 








45 








— ^ 

Glu 


Ala 


Ala 


Gin 


Leu 


Gly 


Arg 


If 

Lys 








60 










Pro 


Ser 


Pro 


Gin 


Gly 


ml 

Thr 


Arg 


Trp 






75 










O A 

80 


Val 


Gly 


Cys 


He 


Pro 


Lys 


Lys 


T 

Leu 




90 










95 




Gly 


Leu 


lie 


Gin 


Asp 


Ala 


Pro 


Asn 


105 










110 






Val 


Pro 


His 


Asp 


Trp 


Arg 


Lys 


Met 










125 








Lys 


Ser 


Leu 


Asn 


Trp 


Gly 


His 


Arg 








140 










Lys 


Tyr 


Phe 


Asn 


He 


Lys 


Ala 


Ser 




155 










160 


Gly 


Val 


Ala 


Lys 


Gly 


Gly 


Lys 


Glu 




170 










175 




He 


He 


Ala 


Thr 


Gly 


Gly 


Arg 


Pro 


185 










190 






Ala 


Leu 


Glu 


Tyr 


Gly 


He 


Thr 


Ser 










205 








Ser 


Pro 


Gly 


Lys 


i 

Thr 


Leu 


Val 


Val 








220 










Cys 


Ala 


Gly 


Phe 


Leu 


Thr 


Gly 


He 




235 










240 


Arg 


Ser 


He 


Pro 


Leu 


Arg 


Gly 


Phe 


250 










255 




He 


Glu 


His 


Met 


Ala 


Ser 


His 


Gly 


265 










270 






Pro 


Ser 


Arg 


Val 


Arg 


Arg 


Leu 


Pro 










285 








Glu 


Asp 


Ser 


Thr 


Thr 


Gly 


Lys 


Glu 








300 










Leu 


Trp 


Ala 


He 


Gly 


Arg 


Val 


Pro 






315 










320 


Lys 


Ala 


Gly 


Val 


Asp 


Thr 


Ser 


Pro 




330 










335 




Ser 


Arg 


Glu 


Ala 


Thr 


Ser 


Val 


Pro 


345 










350 






Val 


Glu 


Gly 


Arg 


Pro 


Glu 


Leu 


Thr 










365 








Leu 


Leu 


Val 


Gin 


Arg 


Leu 


Phe 


Gly 








380 










Asp 


Asn 


Val 


Pro 


Thr 


Thr 


Val 


Phe 




395 










400 


Gly 


Leu 


Ser 


Glu 


Glu 


Glu 


Ala 


Val 


410 










415 
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Ala Arg 


His 


Gly 


Gin 


Glu 


His 


Val 








420 










Pro 


Leu 


Glu 
435 


Phe 


Thr 


Val 


Ala 


Gly 
440 


Lys 


Met 


Val 


Cys 


Leu Arg 


Glu 


Pro 


450 










455 




Phe 


Leu 


Gly 


Pro 


Asn 


Ala 


Gly 


Glu 


465 










470 






He 


Lys 


Cys 


Gly 


Ala 
485 


Ser 


Tyr 


Ala 


His 


Pro 


Thr 


Cys 
500 


Ser 


Glu 


Glu 


Val 


Ser Gly 


Leu 


Asp 


Pro 


Thr 


Val 


Thr 






515 










520 
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<220> 

<221> VARIANT 

<222> 576 

<223> Xaa = Any Amino Acid 



<400> 296 



Arg 


Val 


Val 


He 


Phe 


Ser 


Lys 


Ser 


1 








5 








Lys 


Glu 


Leu 


Phe 


Ser 


Ser 


Leu 


Gly 






20 










Asp 


Gin 


Val 


Asp 


Asp 


Gly 


Ala 


Arg 






35 










40 


Thr 


Asn 


Gin 


Lys 


Thr 


Val 


Pro 


Asn 




50 










55 




Gly 


Gly 


Cys 


Asp 


Gin 


Thr 


Phe 


Gin 


65 










70 






Lys 


Leu 


Leu 


Gin 


Glu 
85 


Asp 


Leu 


Ala 


Gly 


Gly 


Gly 


Ser 


Gly 


Gly 


Leu 


Ser 








100 










Gly 


Lys 


Lys 


Val 


Met 


Val 


Leu 


Asp 






115 










120 


Thr 


Ser 


Trp 


Gly 


Leu 


Gly 


Gly 


Thr 




130 










135 




Lys 


Lys 


Leu 


Met 


His 


Gin 


Ala 


Ala 


145 










150 






Ser 


Arg 


Lys 


Phe 


Gly 


Trp 


Glu 


Tyr 










165 








Glu 


Thr 


Met 


Thr 


Lys 


Ala 


He 


Gin 








180 










Gly 


Tyr 


Arg 


Leu 


Ser 


Leu 


Arg 


Glu 






195 










200 


Tyr 


Gly 


Glu 


Phe 


Val 


Glu 


His 


His 




210 










215 




Gly 


Gin 


Glu 


Thr 


Tyr 


Tyr 


Thr 


Ala 


225 










230 






Glu 


Arg 


Pro 


Arg 


Tyr 


Leu 


Gly 


He 










245 








Thr 


Ser 


Asp 


Asp 


Leu 


Phe 


Ser 


Leu 








260 










Val 


Val 


Gly 


Ala 


Ser 


Tyr 


Val 


Ala 






275 










280 


Gly 


Phe 


Gly 


Leu 


Asp 


Val 


Thr 


Val 




290 










295 




Gly 


Phe 


Asp 


Gin 


Glu 


Met 


Ala 


Glu 



305 310 



Glu 


Val 


Tyr 


His 


Ala 


His 


Tyr 


Lys 


425 










430 






Arg 


Asp 


Ala 


Ser 


Gin 


Cys 


Tyr 


Val 










445 








Pro 


Gin 


Leu 


Val 


Leu 


Gly 


Leu 


ttJ — 

His 








460 










Val 


Thr 


Gin 


Gly 


Phe 


Ala 


Leu 


Gly 






475 










480 


Gin 


T»_ 1 

Val 


Met 


Arg 


inr 


vai 


vjiy 


lie 




490 










495 




Val 


Lys 


Leu 


Arg 


He 


Ser 


Lys 


Arg 


505 










510 






Gly 


Cys 


Xaa 


Gly 











Tyr 


Cys 


Pro 


His 


Ser 


(Til 

Thr 


Arg 


Val 




10 










15 




Val 


Glu 


Cys 


Asn 


Val 


Leu 


Glu 


Leu 


25 








30 






Val 


Gin 


Glu 


Val 


Leu 


Ser 


«* 

Glu 


He 










45 








He 


Phe 


Val 


Asn 


Lys 


Val 


His 


Val 








60 










Ala 


Tyr 


Gin 


Ser 


Gly 


Leu 


Leu 


Gin 




75 










80 


Tyr 


Asp 


Tyr 


Asp 


Leu 


He 


He 


He 




90 










95 




Cys 


Ala 


Lys 


Glu 


Ala 


Ala 


He 


Leu 


105 










110 






Phe 


Val 


Val 


Pro 


Ser 


Pro 


Gin 


Gly 










125 








Cys 


Val 


Asn 


Val 


Gly 


Cys 


He 


Pro 








140 










Leu 


Leu 


Gly 


Gin 


Ala 


Leu 


Cys 


Asp 






155 










160 


Asn 


Gin 


Gin 


Val 


Arg 


His 


Asn 


Trp 




170 










175 




Asn 


His 


He 


Ser 


Ser 


Leu 


Asn 


Trp 


185 










190 






Lys 


Ala 


Val 


Ala 


Tyr 


Val 


Asn 


Ser 








205 








Lys 


He 


Lys 


Ala 


Thr 


Asn 


Lys 


Lys 








220 










Ala 


Gin 


Phe 


Val 


He 


Ala 


Thr 


Gly 






235 










240 


Gin 


Gly 


Asp 


Lys 


Glu 


Tyr 


Cys 


He 




250 










255 




Pro 


Tyr 


Cys 


Pro 


Gly 


Lys 


Pro 


Leu 


265 










270 






Leu 


Glu 


Cys 


Ala 


Gly 


Phe 


Leu 


Ala 










285 








Met 


Val 


Arg 


Ser 


He 


Leu 


Leu 


Arg 








300 










Lys 


Val 


Gly 


Ser 


Tyr 


Met 


Glu 


Gin 






315 










320 
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His 


Gly 


Val 


Lys 


Phe 


Leu 


Arg 


Lys 










325 








Leu 


Glu 


Lys 


Gly 


Ser 


Pro 


Gly 


Lys 








340 










Glu 


Gly 


Thr 


Glu 


Thr 


He 


Glu 


Gly 




355 










360 


He 


Gly 


Arg Asp 


Ser 


Cys 


Thr 


Arg 




370 










375 




Val 


Lys 


He 


Asn 


Glu 


Lys 


Ser 


Gly 


385 










390 






Gin 


Thr 


Asn 


Val 


Pro 


Tyr 


Val 


Tyr 










405 








Lys 


Pro 


Glu 


Leu 


Thr 


Pro 


Val 


Ala 






420 










Gin 


Arg 


Leu 


Phe 


Gly 


Ala 


Ser 


Leu 






435 










440 


Pro 


Thr 


Thr 


Val 


Phe 


Thr 


Pro 


Leu 




450 










455 




Glu 


Glu 


Lys 


Ala 


He 


Glu 


Val 


Tyr 


465 










470 






His 


Thr 


Leu 


Phe 


Trp 


Pro 


Leu 


Glu 










485 








Asn 


Thr 


Cys 


Tyr 


Ala 


Lys 


He 


He 








500 










Val 


He 


Gly 


Phe 


His 


He 


Leu 


Gly 






515 










520 


Gly 


Phe 


Ala 


Ala 


Ala 


Met 


Lys 


Cys 




530 










535 




Asp 


Thr 


He Gly 


He 


His 


Pro 


Thr 


545 










550 






Glu 


He 


Thr 


Lys 


Ser 


Ser 


Gly 


Leu 










565 








Gly 
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<400> 297 












Met 


Glu 


Asp 


Gin 


Ala 


Gly 


Gin 


Arg 


1 








5 








Gly 


Gly 


Ser 


Gly 


Gly 


Leu 


Ala 


Cys 








20 










Arg 


Lys 


Val 


Ala 


Val 


Val 


Asp 


Tyr 






35 










40 


Arg 


Trp 


Gly 


Leu 


Gly 


Gly 


Thr 


Cys 




50 










55 




Lys 


Leu 


Met 


His 


Gin 


Ala 


Ala 


Leu 


65 










70 






Pro 


Asn 


Tyr 


Gly 


Trp 


Glu 


Val 


Ala 










85 








Lys 


Met 


Ala 


Glu 


Ala 


Val 


Gin 


Asn 








100 










His 


Arg 


Val 


Gin 


Leu 


Gin 


Asp 


Arg 






115 










120 


Ala 


Ser 


Phe 


Val 


Asp 


Glu 


His 


Thr 




130 










135 




Lys 


Glu 


He 


Leu 


Leu 


Ser 


Ala 


Asp 


145 










150 






Arg 


Pro 


Arg 


Tyr 


Pro 


Thr 


Hxs 


He 










165 








Thr 


Ser 


Asp 


Asp 


He 


Phe 


Trp 


Leu 








180 










Val 


Val 


Gly 


Ala 


Ser 


Tyr 


Val 


Ala 



Phe 


He 


Pro 


Val 


Met 


T T H 

Val 


Gin 


Gin 




330 










335 




Leu 


Lys 


Val 


*r a ■ ». 

Leu 


Ala 


Lys 


Ser 


Tnr 


345 










350 






Val 


Tyr 


Asn 


Thr 


T T — T 

Val 


Leu 


T — 

Leu 


Ala 








365 








Lys 


He 


Gly 


Leu 


Glu 


T -- 

Lys 


lie 


Gly 








380 










Lys 


He 


Pro 


Val 


Asn 


Asp 


TT_ T 

Val 


Glu 




395 










4 A A 

400 


Ala 


Val 


Gly 


Asp 


He 


Leu 


GlU 


Asp 




410 










415 




lie 


Gin 


Ser 


Gly 


Lys 


Leu 


Leu 


T* "I _ 

Ala 


425 










430 






Glu 


Lys 


Cys 


Asp 


Tyr 


lie 


Asn 


val 










445 








Glu 


Tyr 


Gly 


Cys 


Cys 


Gly 


Leu 


Ser 








460 










Lys 


Lys 


Glu 


Asn 


Leu 


GlU 


lie 


Tyr 






475 










480 


Trp 


Thr 


Val 


Ala 


Gly 


Arg 


Glu 


Asn 




490 










495 




Cys 


Asn 


Lys 


Phe 


Asp 


TT J _ 

His 


Asp 


Arg 


505 










510 






Pro 


Asn 


Ala 


Gly 


Glu 


Val 


Thr 


Gin 








525 








Gly 


Leu 


Thr 


Lys 


Gin 


Leu 


Leu 


ASp 








540 










Cys 


Gly 


Glu 


Val 


Phe 


Thr 


Thr 


Leu 


555 










560 


Asp 


He 


Thr 


Gin 


Lys 


Gly 


Cys 


Xaa 




570 










575 




Asp 


Tyr 


Asp 


Leu 


Leu 


Val 


Val 


Gly 




10 










15 




Ala 


Lys 


Glu 


Ala 


Ala 


Gin 


Leu 


Gly 


25 










30 






Val 


Glu 


Pro 


Ser 


Pro 


Gin 


Gly 


Tnr 










45 








Val 


Asn 


Val 


Gly 


Cys 


He 


Pro 


Lys 








60 










Leu 


Gly 


Gly 


Leu 


-f- T 

He 


Gin 


Asp 


Ala 






75 










80 


Gin 


Pro 


Val 


Pro 


His 


Asp 


Trp 


Arg 




90 










95 




His 


Val 


Lys 


Ser 


Leu 


Asn 


Trp 


Gly 


105 










110 






Lys 


Val 


Lys 


Tyr 


Phe 


Asn 


He 


Lys 










125 








Val 


Cys 


Gly 


T T — T 

Val 


TV "1 — 

Ala 


Lys 


Gly 


Gly 








140 










His 


He 


He 


He 


Ala 


ml 

Thr 


Gly 


Gly 






155 










160 


Glu 


Gly 


Ala 


Leu 


Glu 


Tyr 


Gly 


He 




170 










175 




Lys 


Glu 


Ser 


Pro 


Gly 


Lys 


Thr 


Leu 


185 










190 






Leu 


Glu 


Cys 


Ala 


Gly 


Phe 


Leu 


Thr 
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195 

Gly lie Gly Leu 
210 

Gly Phe Asp Gin 
225 

His Gly Thr Arg 

Leu Pro Asp Gly 

260 

Lys Glu Asp Thr 
275 

Val Pro Asp Thr 
290 

Ser Pro Asp Thr 
305 

Val Pro His lie 

Leu Thr Pro Thr 

340 

Phe Gly Gly Ser 
355 

Val Phe Thr Pro 
370 

Ala Val Ala Arg 
385 

Tyr Lys Pro Leu 

Tyr Val Lys Met 

420 

Leu His Phe Leu 
435 

Leu Gly lie Lys 
450 

Gly lie His Pro 
465 

Lys Arg Ser Gly 



200 

Asp Thr Thr lie 
215 

Gin Met Ser Ser 
230 

Phe Leu Arg Gly 
245 

Gin Leu Gin Val 

Gly Thr Phe Asp 

280 

Arg Ser Leu Asn 
295 

Gin Lys lie Leu 
310 

Tyr Ala lie Gly 
325 

Ala lie Met Ala 

Ser Asp Leu Met 

360 

Leu Glu Tyr Gly 
375 

His Gly Gin Glu 
390 

Glu Phe Thr Val 
405 

Val Cys Leu Arg 

Gly Pro Asn Ala 

440 

Cys Gly Ala Ser 
455 

Thr Cys Ser Glu 
470 

Leu Asp Pro Thr 
485 



Met Met Arg Ser 

220 

Met Val lie Glu 
235 

Cys Ala Pro Ser 
250 

Thr Trp Glu Asp 
265 

Thr Val Leu Trp 

Leu Glu Lys Ala 

300 

Val Asp Ser Arg 
315 

Asp Val Val Glu 
330 

Gly Arg Leu Leu 
345 

Asp Tyr Asp Asn 

Cys Val Gly Leu 

380 

His Val Glu Val 
395 

Ala Gly Arg Asp 
410 

Glu Pro Pro Gin 
425 

Gly Glu Val Thr 

Tyr Ala Gin Val 

460 

Glu Val Val Lys 
475 

Val Thr Gly Cys 
490 



205 

lie Pro Leu Arg 

His Met Ala Ser 

240 

Arg Val Arg Arg 
255 

Ser Thr Thr Gly 
270 

Ala lie Gly Arg 
285 

Gly Val Asp Thr 

Glu Ala Thr Ser 

320 

Gly Arg Pro Glu 
335 

Val Gin Arg Leu 
350 

Val Pro Thr Thr 
365 

Ser Glu Glu Glu 

Tyr His Ala His 

400 

Ala Ser Gin Cys 
415 

Leu Val Leu Gly 
430 

Gin Gly Phe Ala 
445 

Met Arg Thr Val 

Leu Arg lie Ser 

480 

Cys Gly 
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<400> 298 




Met 


Ala 


Ala 


Met 


1 








Trp 


Arg 


Thr 


Gin 








20 


Ala 


Ala 


Gly 


Gin 






35 




Gly Gly 


Leu 


Ala 




50 






Ser 


Val 


Val 


Asp 


65 








Leu 


Gly 


Gly 


Thr 


His 


Gin 


Ala 


Ala 








100 


Gly 


Trp 


Glu 


Val 






115 




Glu 


Ala 


Val 


Gin 




130 






Gin 


Leu 


Gin 


Asp 


145 








Val 


Asp 


Glu 


His 



Ala Val Ala Leu 
5 

Ala Val Ala Gly 

Arg Asp Tyr Asp 

40 

Cys Ala Lys Glu 
55 

Tyr Val Glu Pro 
70 

Cys Val Asn Val 
85 

Leu Leu Gly Gly 

Ala Gin Pro Val 

120 

Asn His Val Lys 
135 

Arg Lys Val Lys 
150 

Thr Val Cys Gly 
165 



Arg Gly Leu Gly 
10 

Gly Val Arg Gly 
25 

Leu Leu Val Val 

Ala Ala Gin Leu 

60 

Ser Pro Gin Gly 
75 

Gly Cys lie Pro 
90 

Leu lie Gin Asp 
105 

Pro His Asp Trp 

Ser Leu Asn Trp 

140 

Tyr Phe Asn lie 
155 

Val Ala Lys Gly 
170 



Gly Arg Phe Arg 
15 

Ala Ala Arg Gly 
30 

Gly Gly Gly Ser 
45 

Gly Arg Lys Val 

Thr Arg Trp Gly 

80 

Lys Lys Leu Met 
95 

Ala Pro Asn Tyr 
110 

Arg Lys Met Ala 
125 

Gly His Arg Val 

Lys Ala Ser Phe 

160 

Gly Lys Glu lie 
175 



-185- 



Leu Leu Ser Ala 

180 

Tyr Pro Thr His 
195 

Asp lie Phe Trp 
210 

Ala Ser Tyr Val 
225 

Leu Asp Thr Thr 

Gin Gin Met Ser 

260 

Arg Phe Leu Arg 
275 

Gly Gin Leu Gin 
290 

Thr Gly Thr Phe 
305 

Thr Arg Ser Leu 

Thr Gin Lys lie 

340 

lie Tyr Ala lie 
355 

Thr Ala lie Met 
370 

Ser Ser Asp Leu 
385 

Pro Leu Glu Tyr 

Arg His Gly Gin 

420 

Leu Glu Phe Thr 
435 

Met Val Cys Leu 
450 

Leu Gly Pro Asn 
465 

Lys Cys Gly Ala 

Pro Thr Cys Ser 

500 

Gly Leu Asp Pro 
515 



Asp His lie lie 

lie Glu Gly Ala 

200 

Leu Lys Glu Ser 
215 

Ala Leu Glu Cys 
230 

lie Met Met Arg 
245 

Ser Met Val lie 

Gly Cys Ala Pro 

280 

Val Thr Trp Glu 
295 

Asp Thr Val Leu 
310 

Asn Leu Glu Lys 
325 

Leu Val Asp Ser 

Gly Asp Val Val 

360 

Ala Gly Arg Leu 
375 

Met Asp Tyr Asp 
390 

Gly Cys Val Gly 
405 

Glu His Val Glu 

Val Ala Gly Arg 

440 

Arg Glu Pro Pro 
455 

Ala Gly Glu Val 
470 

Ser Tyr Ala Gin 
485 

Glu Glu Val Val 

Thr Val Thr Gly 

520 



lie Ala Thr Gly 
185 

Leu Glu Tyr Gly 

Pro Gly Lys Thr 

220 

Ala Gly Phe Leu 
235 

Ser lie Pro Leu 
250 

Glu His Met Ala 
265 

Ser Arg Val Lys 

Asp Ser Thr Thr 

300 

Trp Ala lie Gly 
315 

Ala Gly Val Asp 
330 

Arg Glu Ala Thr 
345 

Glu Gly Arg Pro 

Leu Val Gin Arg 

380 

Asn Val Pro Thr 
395 

Leu Ser Glu Glu 
410 

Val Tyr His Ala 
425 

Asp Ala Ser Gin 

Gin Leu Val Leu 

460 

Thr Gin Gly Phe 
475 

Val Met Arg Thr 
490 

Lys Leu Arg lie 

505 

Cys 



Gly Arg Pro Arg 
190 

lie Thr Ser Asp 
205 

Leu Val Val Gly 

Thr Gly lie Gly 

240 

Arg Gly Phe Asp 
255 

Ser His Gly Thr 
270 

Arg Leu Pro Asp 
285 

Gly Lys Glu Asp 

Arg Val Pro Asp 

320 

Thr Ser Pro Asp 
335 

Ser Val Pro His 
350 

Glu Leu Thr Pro 
365 

Leu Phe Gly Gly 

Thr Val Phe Thr 

400 

Glu Ala Val Ala 
415 

His Tyr Lys Pro 
430 

Cys Tyr Val Lys 
445 

Gly Leu His Phe 

Ala Leu Gly lie 

480 

Val Gly lie His 
495 

Ser Lys Arg Ser 
510 
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Met 


Ser 


Cys 


Glu 


Asp 


Gly Arg Ala 


Leu 


Glu Gly Thr 


Leu 


Ser 


Glu 


Leu 


1 






5 






10 






15 


He 


Ala 


Ala 


Glu 


Thr 


Asp 


Leu Pro Val 


Val 


Phe Val Lys 


Gin 


Arg 


Lys 








20 




25 






30 




Gin 


Gly 


Gly 


His 


Gly 


Pro 


Thr Leu Lys 


Ala 


Tyr Gin Glu 


Gly Arg 


Leu 


35 






40 






45 








Lys 


Leu 


Leu 


Lys 


Met 


Asn Gly Pro 


Glu 


Asp Leu Pro 


Lys 


Ser 


Tyr 


Asp 


50 






55 




60 








Ala 


Tyr 


Asp 


Leu 


He 


He 


He Gly Gly 


Gly 


Ser Gly Gly 


Leu 


Ala 


Ala 


65 








70 




75 








80 


Lys 


Glu 


Ala 


Ala 


Gin 


Tyr Gly Lys 


Lys 


Val Met Val 


Leu 


Asp 


Phe 


Val 








85 






90 






95 


Val 


Thr 


Pro 


Thr 


Pro 


Leu 


Gly Thr Arg Trp Gly Leu Gly Gly 


Thr 


Cys 








100 






105 






110 






Asn 


Val 


Gly 


Cys 


He 


Pro Lys Lys 


Leu 


Met His Gin 


Ala 


Ala 


Leu 


Leu 
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115 

Gly Gin Ala Leu 
130 

Thr Val Lys His 
145 

lie Gly Ser Leu 

Val Val Tyr Glu 

180 

Lys Ala Thr Asn 
195 

Phe Leu lie Ala 
210 

Asp Lys Glu Tyr 
225 

Cys Pro Gly Lys 

Cys Ala Gly Phe 

260 

Arg Ser lie Leu 
275 

Gly Glu His Met 
290 

Pro lie Lys Val 
305 

Val Val Ala Gin 

Asn Thr Val Met 

340 

Gly Leu Glu Thr 
355 

Pro Val Thr Asp 
370 

Gly Asp He Leu 
385 

Ala Gly Arg Leu 

Cys Asp Tyr Glu 

420 

Gly Ala Cys Gly 
435 

Glu Asn He Glu 
450 

He Pro Ser Arg 
465 

Thr Lys Asp Asn 

Ala Gly Glu Val 

500 

Thr Lys Lys Gin 
515 

Glu Val Phe Thr 
530 

Leu Gin Ala Gly 
545 



120 

Gin Asp Ser Arg 
135 

Asp Trp Asp Arg 
150 

Asn Trp Gly Tyr 
165 

Asn Ala Tyr Gly 

Asn Lys Gly Lys 

200 

Thr Gly Glu Arg 
215 

Cys He Ser Ser 
230 

Thr Leu Val Val 
245 

Leu Ala Gly He 

Leu Arg Gly Phe 

280 

Glu Glu His Gly 
295 

Glu Gin He Glu 
310 

Ser Thr Asn Ser 
325 

Leu Ala He Gly 

Val Gly Val Lys 

360 

Glu Glu Gin Thr 
375 

Glu Asp Lys Val 
390 

Leu Ala Gin Arg 
405 

Asn Val Pro Thr 

Leu Ser Glu Glu 

440 

Val Tyr His Ser 
455 

Asp Asn Asn Lys 
470 

Glu Arg Val Val 
485 

Thr Gin Gly Phe 

Leu Asp Ser Thr 

520 

Thr Leu Ser Val 
535 

Cys 



Asn Tyr Gly Trp 

140 

Met He Glu Ala 
155 

Arg Val Ala Leu 
170 

Gin Phe He Gly 
185 

Glu Lys He Tyr 

Pro Arg Tyr Leu 

220 

Asp Asp Leu Phe 
235 

Gly Ala Ser Tyr 
250 

Gly Leu Asp Val 
265 

Asp Gin Asp Met 

He Lys Phe He 

300 

Ala Gly Thr Pro 
315 

Glu Glu He He 
330 

Arg Asp Ala Cys 
345 

He Asn Glu Lys 

Asn Val Pro Tyr 

380 

Glu Leu Thr Pro 
395 

Leu Tyr Ala Gly 
410 

Thr Val Phe Thr 
425 

Lys Ala Val Glu 

Tyr Phe Trp Pro 

460 

Cys Tyr Ala Lys 
475 

Gly Phe His Val 
490 

Ala Ala Ala Leu 
505 

He Gly He His 

Thr Lys Arg Ser 

540 



125 

Lys Val Glu Glu 

Val Gin Asn His 

160 

Arg Glu Lys Lys 
175 

Pro His Arg He 
190 

Ser Ala Glu Arg 
205 

Gly He Pro Gly 

Ser Leu Pro Tyr 

240 

Val Ala Leu Glu 
255 

Thr Val Met Val 
270 

Ala Asn Lys He 
285 

Arg Gin Phe Val 

Gly Arg Leu Arg 

320 

Glu Gly Glu Tyr 
335 

Thr Arg Lys He 
350 

Thr Gly Lys He 
365 

He Tyr Ala He 

Val Ala He Gin 

400 

Ser Thr Val Lys 
415 

Pro Leu Glu Tyr 
430 

Lys Phe Gly Glu 
445 

Leu Glu Trp Thr 

He He Cys Asn 

480 

Leu Gly Pro Asn 
4 95 

Lys Cys Gly Leu 
510 

Pro Val Cys Ala 
525 

Gly Ala Ser He 
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XT X LV 


Val 


Asp 




Cvs 


Trn 

XX k/ 


Leu 


1 








5 








TVrr 

X XlX 


rue 


Val 


Gin 

n a 


X XXX 


Val 


Trn 

x ip 


Val 




rue 


Pro Gly 


Phe 

XT llv 


Leu 


Pro 

X7 -X- 


Pro 




35 










40 




Val 


Leu 


Leu 




Glv 


Pro 

XT X> V— / 


Ara 


















Pro 

c X Ly> 


C fa 7- 
OCX 


Lys 


Tnr 


Leu 


Pro 

XT X. V«r 


Ser 

*• — X. 


Ser 












70 






xr x Lv 


v_ y o 


He 


Cys 


XT X. KJ 


Prn 


Pro 

XT X W 


Ser 

O X 










85 








noli 


TVit* 

X ill. 


Gin 


Ser 


Glu 

VJX LX 


T.pii 

JJC lx 


Pro 

XT X. w 


Asti 

noil 








100 










Pro 

C X \J 


X 1 1 -t- 


Met 


Asn 


Glv 


L_> X 


Tivc? 

xjy o 


Asn 






115 










120 

•A* 


XI ^ H 


He 

-L j. vz; 


He 


He 


Glv 


Glv 


Glv 


Ser 




130 










135 




Ala 


Ala 


Lys 


Phe 




uy o 


xjy o 


Val 

V VAX 


145 










150 






Thr 


Pro 


Leu Gly 


TVit - 

x xix 


Aver 


Trn 
xxp 


Glv 

vjx y 










165 








Gly Cys 


He 


Pro 




uy o 


Tien 

UC LX 


Met 

l lC L- 








180 










Ala 


Leu 


Lys 


Asp 


O C. X 




A^n 

noil 


Tvr 
xy x 






195 










200 


Lys 


His 


Asp 


Trp 


Glu 


j— i y o 


Met 

t ic L. 


Thr 

X XXX. 




210 










215 




Ser 


Leu 


Asn 


Trp 


Glv 


xy x 


,nx y 


Val 


225 










230 






Tyr 


Glu 
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Cys 
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Lys 
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He 
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Lys 


Gly 


Gin 


Leu 


Gin 


Lys 


Leu 


105 










llU 






Pro 
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Lys 
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Val 
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T 
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TIC 
JJ J 




Asp 
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345 
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Arg 
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Arg 
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Arg 


TT— T 

Val 
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T O A 

380 










Thr 


lie 


Glu 


Gly 


Glu 


Phe 


Asn 


Thr 
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Ser 


Cys 


Thr 


Arg 


Thr 


T T — 

He 


Gly 


Leu 




410 










415 




Glu 


Lys 


Thr 


Gly 
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Lys 


He 


Pro 
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a "5 n 
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Tyr 
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7V T — 

Ala 
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lie 
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Ser 


Asn 


TT— T 

Val 


Lys 


Cys 


Asp 






475 










4 80 


Phe 


Thr 


Pro 


Leu 


Glu 


Tyr 


Gly 


Cys 
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495 




Val 


Glu 


Lys 


Phe 


Gly 


Glu 


Glu 


Asn 


505 










510 






Trp 


Pro 


Leu 


Glu 


Trp 


Thr 


Val 


Pro 










525 
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Ser 


Arg 
530 


Asp 


Asn 


Asn 


Lys 


Cys 
535 


Tyr 


Asp 


Asp 


Glu 


Arg 


Val 


Val 


Gly 


Phe 


545 










550 






Glu 


Val 


Thr 


Gin 


Gly 
565 


Phe 


Ala 


Ala 
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Gin 


Leu 


Asp 
580 
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Thr 


He 
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Thr 


Thr 
595 
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Ser 


Val 


Thr 


Lys 
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Ser Gly 
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<210> 301 
<211> 310 
<212> PRT 

<213> Mus musculus 



<400> 301 
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1 


Asn 


Gly 


Ser 


Lys 
5 


Asp 


Pro 


Pro 


He 


He 


Gly 


Gly 


Gly 


Ser 


Gly 


Gly 








20 










Lys 


Phe 


Asp 


Lys 


Lys 


Val 


Leu 


Val 






35 










40 


Leu 


Gly 


Thr Arg 


Trp 


Gly 


Leu 


Gly 




50 










55 




He 


Pro 


Lys 


Lys 


Leu 


Met 


His 


Gin 


65 










70 






Lvs 


Asp 


Ser 


Arg 


Asn 


Tyr 


Gly 


Trp 










85 








Asp 


Trp 


Glu 


Lys 


Met 


Thr 


Glu 


Ser 








100 










Asn 


Trp 


Gly 


Tyr 


Arg 


Val 


Ala 


Leu 






115 










120 


Asn 


Ala 


Tyr 


Gly 


Arg 


Phe 


He 


Gly 




130 










135 




Asn 


Lys 


Gly 


Lys 


Glu 


Lys 


He 


Tyr 


145 










150 






Thr 


Gly 


Glu 


Arg 


Pro 


Arg 


Tyr 


Leu 
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He 


Ser 


Ser 


Asp 


Asp 


Leu 


Phe 
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Thr 


Leu 


Val 


Val 


Gly Ala 


Ser 


Tyr 
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Gly 


He 


Gly 


Leu 


Asp 


Val 




210 










215 




Leu 


Arg 


Gly 


Phe 


Asp 


Gin 


Asp 


Met 


225 










230 






Glu 


Glu 


His 


Gly 


He 


Lys 


Phe 


He 










245 








Glu 


Gin 


He 


Glu 


Ala 


Gly 


Thr 


Pro 








260 










Ser 


Thr 


Asn 


Ser 


Glu 


Glu 


Thr 


He 






275 
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Ser 


Cys 




290 










295 




Val 


Gly 


Val 


Lys 


He 


Asn 
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<210> 302 
<211> 613 
<212> PRT 

<213> Mus musculus 
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He 


He 


Cys 
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Leu 


Lys 








540 
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Val 


Leu 


Gly 
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Ala 


Gly 






555 
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Ala 


Leu 


Lys 


Cys 


Gly 


Leu 


Thr 


Lys 




570 
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He 
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Val 
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He 


585 
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He 


Leu 


Gin 
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Tyr 
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Asp 


Leu 


He 
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Leu 


Ala 


Ala 


Ala 


Lys 


Glu 


Ala 


Ala 
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Asp 
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Val 
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Thr 


Pro 








45 
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Thr 
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Asn 
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Gly 
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Ala 
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Ala 
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He 
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Ser 
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Val 
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Tyr 
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He 
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Tyr 
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Lys 
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300 



-189- 



<400> 302 



Met 


Ser 


Ser 
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Ser 
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465 
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Glu 
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Arg 
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Glu 
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Glu 
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<212> PRT 
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<220> 

<221> VARIANT 
<222> 523 

<223> Xaa = Any Amino Acid 
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125 








Lys 


Ser 


Leu 


Asn 


Trp 


Gly 


His 


Arg 








140 










Lys 


Tyr 


Phe 


Asn 


He 


Lys 


Ala 


Ser 






155 










160 


Gly 


Val 


Asp 


Lys 


Gly 


Gly 


Lys 


Ala 




170 










175 




Val 


He 


Ala 


Thr 


Gly 


Gly 


Arg 


Pro 


185 










190 






Ala 


Leu 


Glu 


Tyr 


Gly 


He 


Thr 


Ser 










205 








Ser 


Pro 


Gly 


Lys 


Thr 


Leu 


Val 


Val 








220 










Cys 


Ala 


Gly 


Phe 


Leu 


Thr 


Gly 


He 






235 










240 


Arg 


Ser 


He 


Pro 


Leu 


Arg 


Gly 


Phe 




250 










255 




Thr 


Glu 


His 


Met 


Glu 


Ser 


His 


Gly 


265 










270 






Pro 


Ser 


His 


He 


Lys 


Lys 


Leu 


Pro 










285 








Glu 


Asp 


His 


Ala 


Ser 


Gly 


Lys 


Glu 








300 










Leu 


Trp 


Ala 


He 


Gly 


Arg 


Val 


Pro 






315 










320 


Lys 


Ala 


Gly 


He 


Ser 


Thr 


Asn 


Pro 
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Lys 


Asn 


Gin 


Lys 








340 


_ ■ 

His 


He 


Tyr 


Ala 






355 




Pro 


Thr 


Ala 


He 




370 






Lys 


Ser 


Ser 


Thr 


385 








Thr 


Pro 


Leu 


Glu 


Ala 


Leu 


His 


Gly 








420 


Pro 


Leu 


Glu 


Phe 






435 




Lys 


Met 


Val 


Cys 




450 






Phe 


Leu 


Gly 


Pro 


465 








He 


Lys 


Cys 


Gly 


His 


Pro 


Thr 


Cys 








500 


Ser 


Gly 


Leu 


Glu 



515 



He He Val Asp 

He Gly Asp Val 

360 

Lys Ala Gly Lys 
375 

Leu Met Asp Tyr 
390 

Tyr Gly Cys Val 
405 

Gin Glu His Val 

Thr Val Ala Asp 

440 

Met Arg Glu Pro 
455 

Asn Ala Gly Glu 
470 

Ala Ser Tyr Ala 
485 

Ser Glu Glu Val 

Pro Thr Val Thr 

520 



Ala Gin Glu Ala 
345 

Ala Glu Gly Arg 

Leu Leu Ala Gin 

380 

Ser Asn Val Pro 
395 

Gly Leu Ser Glu 
410 

Glu Val Tyr His 
425 

Arg Asp Ala Ser 

Pro Gin Leu Val 

460 

Val Thr Gin Gly 
475 

Gin Val Met Gin 
490 

Val Lys Leu His 
505 

Gly Cys Xaa Gly 



Thr Ser Val Pro 
350 

Pro Glu Leu Thr 
365 

Arg Leu Phe Gly 

Thr Thr Val Phe 

400 

Glu Glu Ala Val 
415 

Ala Tyr Tyr Lys 
430 

Gin Cys Tyr He 
445 

Leu Gly Leu His 

Phe Ala Leu Gly 

480 

Thr Val Gly He 
495 

He Ser Lys Arg 
510 



<210> 304 
<211> 528 
<212> PRT 

<213> Mus musculus 
<220> 

<221> VARIANT 
<222> 527 

<223> Xaa = Any Amino Acid 



<400> 304 



Met 


Ala Ala 


Met 


Val 


Ala 


Gly Arg Met Trp 


Ala 


Ala 


Leu 


Arg 


Gly 


Pro 


1 






5 




10 










15 




Ser 


Arg Arg 


Phe 


Arg 


Pro 


Arg Thr Arg Ala 


Leu 


Thr 


Arg 


Gly Thr Arg 






20 






25~ 








30 






Gly Ala Ala 


Ser 


Ala 


Ala 


Gly Gly Gin Gin Ser 


Phe 


Asp 


Leu 


Leu 


Val 




35 








40 






45 








He 


Gly Gly 


Gly 


Ser 


Gly 


Gly Leu Ala Cys 


Ala 


Lys 


Glu 


Ala 


Ala 


Gin 




50 








55 




60 










Leu 


Gly Lys 


Lys 


Val 


Ala 


Val Ala Asp Tyr 


Val 


Glu 


Pro 


Ser 


Pro 


Arg 


65 








70 




75 










80 


Gly 


Thr Lys 


Trp 


Gly 


Leu 


Gly Gly Thr Cys 


Val 


Asn 


Val 


Gly 


Cys 


He 








85 




90 










95 




Pro 


Lys Lys 


Leu 


Met 


His 


Gin Ala Ala Leu 


Leu Gly Gly 


Met 


He 


Arg 






100 






105 








110 




Asp 


Ala His 


His 


Tyr 


Gly 


Trp Glu Val Ala 


Gin 


Pro 


Val 


Gin 


His 


Asn 




115 








120 






125 








Trp 


Lys Thr 


Met 


Ala 


Glu 


Ala Val Gin Asn 


His 


Val 


Lys 


Ser 


Leu 


Asn 




130 








135 




140 








Trp 


Gly His 


Arg 


Val 


Gin 


Leu Gin Asp Arg 


Lys 


Val 


Lys 


Tyr 


Phe 


Asn 


145 








150 




155 






160 


He 


Lys Ala 


Ser 


Phe 


Val 


Asp Glu His Thr 


Val 


Arg Gly Val 


Asp 


Lys 








165 




170 










175 




Gly 


Gly Lys 


Ala 


Thr 


Leu 


Leu Ser Ala Glu 


His 


He 


Val 


He 


Ala 


Thr 






180 






185 








190 






Gly Gly Arg 


Pro 


Arg 


Tyr 


Pro Thr Gin Val 


Lys 


Gly Ala 


Leu 


Glu 


Tyr 




195 








200 






205 






Gly 


He Thr 


Ser 


Asp 


Asp 


He Phe Trp Leu 


Lys 


Glu 


Ser 


Pro 


Gly 


Lys 




210 








215 




220 






Thr 


Leu Val 


Val 


Gly 


Ala 


Ser Tyr Val Ala 


Leu 


Glu 


Cys 


Ala 


Gly 


Phe 


225 








230 




235 






240 
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Leu Thr Gly lie 

Leu Arg Gly Phe 

260 

Glu Ser His Gly 
275 

Lys Lys Leu Pro 
290 

Ser Gly Lys Glu 
305 

Gly Arg Val Pro 

Ser Thr Asn Pro 

340 

Thr Ser Val Pro 
355 

Pro Glu Leu Thr 
370 

Arg Leu Phe Gly 
385 

Thr Thr Val Phe 

Glu Glu Ala Val 

420 

Ala Tyr Tyr Lys 
435 

Gin Cys Tyr lie 
450 

Leu Gly Leu His 
465 

Phe Ala Leu Gly 

Thr Val Gly He 

500 

He Ser Lys Arg 
515 



Gly Leu Asp Thr 
245 

Asp Gin Gin Met 

Thr Gin Phe Leu 

280 

Thr Asn Gin Leu 
295 

Asp Thr Gly Thr 
310 

Glu Thr Arg Thr 
325 

Lys Asn Gin Lys 

His He Tyr Ala 

360 

Pro Thr Ala He 
375 

Lys Ser Ser Thr 
3 90 

Thr Pro Leu Glu 
405 

Ala Leu His Gly 

Pro Leu Glu Phe 

440 

Lys Met Val Cys 
455 

Phe Leu Gly Pro 
470 

He Lys Cys Gly 
485 

His Pro Thr Cys 

Ser Gly Leu Glu 

520 



Thr Val Met Met 
250 

Ser Ser Leu Val 
265 

Lys Gly Cys Val 

Gin Val Thr Trp 

300 

Phe Asp Thr Val 
315 

Leu Asn Leu Glu 
330 

He He Val Asp 
345 

He Gly Asp Val 

Lys Ala Gly Lys 

380 

Leu Met Asp Tyr 
395 

Tyr Gly Cys Val 
410 

Gin Glu His .Val 
425 

Thr Val Ala Asp 

Met Arg Glu Pro 

460 

Asn Ala Gly Glu 
475 

Ala Ser Tyr Ala 
490 

Ser Glu Glu Val 
505 

Pro Thr Val Thr 



Arg Ser He Pro 
255 

Thr Glu His Met 
270 

Pro Ser His He 
285 

Glu Asp His Ala 

Leu Trp Ala He 

320 

Lys Ala Gly He 
335 

Ala Gin Glu Ala 
350 

Ala Glu Gly Arg 
365 

Leu Leu Ala Gin 

Ser Asn Val Pro 

400 

Gly Leu Ser Glu 
415 

Glu Val Tyr His 
430 

Arg Asp Ala Ser 
445 

Pro Gin Leu Val 

Val Thr Gin Gly 

480 

Gin Val Met Gin 
495 

Val Lys Leu His 
510 

Gly Cys Xaa Gly 
525 



<210> 305 
<211> 520 
<212> PRT 

<213> Mus musculus 



<400> 305 




Met 


Val 


Ala 


Ala 


1 








Arg Ala 


Leu 


Thr 








20 


Gin 


Gin 


Ser 


Phe 






35 




Ala 


Cys 


Ala 


Lys 




50 






Asp 


Tyr 


Val 


Glu 


65 








Thr 


Cys 


Val 


Asn 


Ala 


Leu 


Leu 


Gly 








100 


Val 


Ala 


Gin 


Pro 






115 




Gin 


Asn 


His 


Val 




130 






Asp Arg 


Lys 


Val 


145 








His 


Thr 


Val 


Arg 


Ala 


Glu 


His 


He 



Leu Arg Gly Pro 
5 

Arg Gly Thr Arg 

Asp Leu Leu Val 

40 

Glu Ala Ala Gin 
55 

Pro Ser Pro Arg 
70 

Val Gly Cys He 
85 

Gly Met He Arg 

Val Gin His Asn 

120 

Lys Ser Leu Asn 
135 

Lys Tyr Phe Asn 
150 

Gly Val Asp Lys 
165 

Val He Ala Thr 



Ser Arg Arg Phe 
10 

Gly Ala Ala Ser 
25 

He Gly Gly Gly 

Leu Gly Lys Lys 

60 

Gly Thr Lys Trp 
75 

Pro Lys Lys Leu 
90 

Asp Ala His His 
105 

Trp Lys Thr Met 

Trp Gly His Arg 

14 0 

He Lys Ala Ser 
155 

Gly Gly Lys Ala 
170 

Gly Gly Arg Pro 



Arg Pro Arg Thr 
15 

Ala Ala Gly Gly 
30 

Ser Gly Gly Leu 
45 

Val Ala Val Ala 

Gly Leu Gly Gly 

80 

Met His Gin Ala 
95 

Tyr Gly Trp Glu 
110 

Ala Glu Ala Val 
125 

Val Gin Leu Gin 

Phe Val Asp Glu 

160 

Thr Leu Leu Ser 
175 

Arg Tyr Pro Thr 
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180 


Gin 


Val 


Lys 


Gly 






195 




Trp 


Leu 


Lys 


Glu 




210 






Val 


Ala 


Leu 


Glu 


225 








Thr 


Val 


Met 


Met 


Ser 


Ser 


Leu 


Val 








260 


Lys 


Gly 


Cys 


Val 






275 




Gin 


Val 


Thr 


Trp 




o o r\ 

z y o 






Phe 


Asp 


Thr 


Val 


305 








Leu 


Asn 


Leu 


Glu 


He 


He 


Val 


Asp 








340 


He 


Gly 


Asp 


Val 






355 




Lys 


Ala 


Gly 


Lys 




370 






Leu 


Met 


Asp 


Tyr 


385 








Tyr Gly 


Cys 


Val 


Gin 


Glu 


His 


Val 








420 


Thr 


Val 


Ala 


Asp 






435 




Met 


Arg 


Glu 


Pro 




450 






Asn 


Ala 


Gly 


Glu 


465 








Ala 


Ser 


Tyr 


Ala 


Ser 


Glu 


Glu 


Val 








500 


Pro 


Thr 


Val 


Thr 






515 





Ala Leu Glu Tyr 

200 

Ser Pro Gly Lys 
215 

Cys Ala Gly Phe 
230 

Arg Ser He Pro 
245 

Thr Glu His Met 

Pro Ser His He 

280 

Glu Asp His Ala 
295 

Leu Trp Ala He 
310 

Lys Ala Gly He 
325 

Ala Gin Glu Ala 

Ala Glu Gly Arg 

360 

Leu Leu Ala Gin 
375 

Ser Asn Val Pro 
390 

Gly Leu Ser Glu 
405 

Glu Val Tyr His 

Arg Asp Ala Ser 

44 0 

Pro Gin Leu Val 
455 

Val Thr Gin Gly 
470 

Gin Val Met Gin 
485 

Val Lys Leu His 

Gly Cys Cys Gly 

520 



185 

Gly He Thr Ser 

Thr Leu Val Val 

220 

Leu Thr Gly He 
235 

Leu Arg Gly Phe 
250 

Glu Ser His Gly 
265 

Lys Lys Leu Pro 

Ser Gly Lys Glu 

300 

Gly Arg Val Pro 
315 

Ser Thr Asn Pro 
330 

Thr Ser Val Pro 
345 

Pro Glu Leu Thr 

Arg Leu Phe Gly 

380 

Thr Thr Val Phe 
395 

Glu Glu Ala Val 
410 

Ala Tyr Tyr Lys 
425 

Gin Cys Tyr He 

Leu Gly Leu His 

460 

Phe Ala Leu Gly 
475 

Thr Val Gly He 
490 

He Ser Lys Arg 
5 05 



190 

Asp Asp He Phe 
205 

Gly Ala Ser Tyr 

Gly Leu Asp Thr 

240 

Asp Gin Gin Met 
255 

Thr Gin Phe Leu 
270 

Thr Asn Gin Leu 
285 

Asp Thr Gly Thr 

Glu Thr Arg Thr 

320 

Lys Asn Gin Lys 
335 

His He Tyr Ala 
350 

Pro Thr Ala He 
365 

Lys Ser Ser Thr 

Thr Pro Leu Glu 

400 

Ala Leu His Gly 
415 

Pro Leu Glu Phe 
430 

Lys Met Val Cys 
445 

Phe Leu Gly Pro 

He Lys Cys Gly 

480 

His Pro Thr Cys 
495 

Ser Gly Leu Glu 
510 



<210> 306 

<211> 499 

<212> PRT 

<213> Mus musculus 



<400> 306 



Met 


Asn 


Gly 


Ser 


Lys 


Asp 


Pro 


Pro 


Gly Ser 


Tyr 


Asp 


Phe 


Asp 


Leu 


He 


1 








5 








10 










15 




He 


He 


Gly 


Gly 
20 


Gly 


Ser 


Gly 


Gly 


Leu Ala 
25 


Ala 


Ala 


Lys 


Glu 
30 


Ala 


Ala 


Lys 


Phe 


Asp 
35 


Lys 


Lys 


Val 


Leu 


Val 
40 


Leu Asp 


Phe 


Val 


Thr 
45 


Pro 


Thr 


Pro 


Leu Gly 


Thr 


Arg 


Trp 


Gly 


Leu 


Gly Gly Thr 


Cys 


Val 


Asn 


Val 


Gly 


Cys 




50 










55 








60 










He 


Pro 


Lys 


Lys 


Leu 


Met 


His 


Gin 


Ala Ala 


Leu 


Leu Gly 


Gin 


Ala 


Leu 


65 










70 








75 










80 


Lys 


Asp 


Ser 


Arg 


Asn 
85 


Tyr 


Gly 


Trp 


Lys Val 
90 


Glu 


Asp 


Thr 


Val 


Lys 
95 


His 


Asp 


Trp 


Glu 


Lys 
100 


Met 


Thr 


Glu 


Ser 


Val Gin 
105 


Ser 


His 


He 


Gly 
110 


Ser 


Leu 


Asn 


Trp 


Gly 
115 


Tyr 


Arg 


Val 


Ala 


Leu 
120 


Arg Glu 


Lys 


Lys 


Val 
125 


Val 


Tyr 


Glu 
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Asn Ala Tyr Gly 
13 0 

Asn Lys Gly Lys 
145 

Thr Gly Glu Arg 

Cys lie Ser Ser 

180 

Thr Leu Val Val 
195 

Leu Ala Gly lie 
210 

Leu Arg Gly Phe 
225 

Glu Glu His Gly 

Glu Gin He Glu 

260 

Ser Thr Asn Ser 
275 

Leu Ala Val Gly 
290 

Val Gly Val Lys 
305 

Glu Glu Gin Thr 

Glu Gly Lys Leu 

340 

Leu Ala Gin Arg 
355 

Asn Val Pro Thr 
370 

Leu Ser Glu Glu 
385 

Val Tyr His Ser 

Asp Asn Asn Lys 

420 

Glu Arg Val Val 
435 

Thr Gin Gly Phe 
450 

Leu Asp Ser Thr 
465 

Thr Leu Ser Val 
Cys Cys Gly 



Arg 


Phe 


He 


Gly 






135 




Glu 


Lys 


He 


Tyr 










Pro 


Arg 


Tyr 


Leu 


165 








Asp 


Asp 


Leu 


Phe 


Gly 


Ala 


Ser 


Tyr 








200 


Gly 


Leu 


Asp 


Val 






215 




Asp 


Gin 


Asp 


Met 










He 


Lys 


Phe 


He 


245 








Ala 


Gly 


Thr 


Pro 


Glu 


Glu 


Thr 


He 








280 


Arg 


Asp 


Ser 


Cys 






295 




He 


Asn 


Glu 


Lys 




OTA 






Asn 


Val 


Pro 


Tyr 


325 








Glu 


Leu 


Thr 


Pro 


Leu 


Tyr 


Gly 


Gly 








360 


Thr 


Val 


Phe 


Thr 






375 




Lys 


Ala 


Val 


Glu 










Phe 


Phe 


Trp 


Pro 


405 








Cys 


Tyr 


Ala 


Lys 


Gly 


Phe 


His 


Val 








440 


Ala 


Ala 


Ala 


Leu 






455 




He 


Gly 


He 


His 




470 






Thr 


Lys 


Arg 


Ser 



485 



Pro His Arg He 

140 

Ser Ala Glu Arg 
155 

Gly He Pro Gly 
170 

Ser Leu Pro Tyr 
185 

Val Ala Leu Glu 

Thr Val Met Val 

220 

Ala Asn Lys He 
235 

Arg Gin Phe Val 
250 

Gly Arg Leu Arg 
265 

Glu Gly Glu Phe 

Thr Arg Thr He 

300 

Thr Gly Lys He 
315 

He Tyr Ala He 
330 

Val Ala He Gin 
345 

Ser Asn Val Lys 

Pro Leu Glu Tyr 

380 

Lys Phe Gly Glu 
395 

Leu Glu Trp Thr 
410 

He He Cys Asn 
425 

Leu Gly Pro Asn 

Lys Cys Gly Leu 

460 

Pro Val Cys Ala 
475 

Gly Gly Asp He 
490 



Val 


Ala 


Thr 


Asn 


Phe 


Leu 


He 


Ala 








160 


Asp 


Lys 


Glu 


Tyr 






175 




Cys 


Pro 


Gly 


Lys 










Cys 


Ala 


Gly 


Phe 


205 








Arg 


Ser 


He 


Leu 


Gly 


Glu 


His 


Met 








240 


Pro 


Thr 


Lys 


He 






255 




Val 


Thr 


Ala 


Gin 




2. /U 






Asn 


Thr 


Val 


Leu 


285 








Gly 


Leu 


Glu 


Thr 


Pro 


Val 


Thr Asp 








320 


Gly 


Asp 


He 


Leu 






335 




Ala 


Gly 


Arg 


Leu 










Cys 


Asp 


Tyr Asp 


365 








Gly 


Cys 


Cys 


Gly 


Glu 


Asn 


He 


Glu 








400 


Val 


Pro 


Ser Arg 






415 




Leu 


Lys 


Asp Asp 




A *3 (\ 
4 J 0 






Ala 


Gly 


Glu 


Val 


445 








Thr 


Lys 


Gin 


Gin 


Glu 


He 


Phe 


Thr 








480 


Leu 


Gin 


Ser 


Gly 






495 





<210> 307 
<211> 497 
<212> PRT 

<213> Rattus norvegicus 
<220> 

<221> VARIANT 
<222> 497 

<223> Xaa = Any Amino Acid 



Asp Phe Asp Leu He 

15 

Ala Lys Glu Ala Ala 
30 

Val Thr Pro Thr Pro 
45 



<400> 307 

Met Asn Asp Ser Lys Asp 

1 5 
He He Gly Gly Gly Ser 

20 

Lys Phe Asp Lys Lys Val 
35 



Ala Pro Lys Ser Tyr 

10 

Gly Gly Leu Ala Ala 
25 

Met Val Leu Asp Phe 
4 0 
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Leu Gly Thr Asn 
50 

lie Pro Lys Lys 
65 

Lys Asp Ser Arg 

Asp Trp Glu Lys 

100 

Asn Trp Gly Tyr 
115 

Asn Ala Tyr Gly 
130 

Asn Lys Gly Lys 
145 

Thr Gly Glu Arg 

Cys lie Ser Ser 

180 

Thr Leu Val Val 
195 

Leu Ala Gly lie 
210 

Leu Arg Gly Phe 
22 5 

Glu Glu His Gly 

Glu Gin He Glu 

260 

Ser Thr Asn Ser 
275 

Leu Ala Val Gly 
290 

Val Gly Val Lys 
305 

Glu Glu Gin Thr 

Glu Gly Lys Leu 

34 0 

Leu Ala Gin Arg 
355 

Asn Val Pro Thr 
370 

Leu Ser Glu Glu 
385 

Val Tyr His Ser 

Asp Asn Asn Lys 

420 

Glu Arg Val Val 
435 

Thr Gin Gly Phe 
450 

Leu Asp Ser Thr 
465 

Thr Leu Ser Val 
Xaa 



Gly 


Gly 


Leu 


Gly 






55 




Leu 


Met 


His 


Gin 




70 






Asn 


Tyr Gly 


Trp 


85 








Met 


Thr 


Glu 


Ser 


Arg 


Val 


Ala 


Leu 








120 


Lys 


Phe 


He 


Gly 






135 




Glu 


Lys 


Val 


Tyr 




150 






Pro 


Arg 


Tyr 


Leu 


165 








Asp 


Asp 


Leu 


Phe 


Gly 


Ala 


Ser 


Tyr 








200 


Gly 


Leu Asp 


Val 






215 




Asp 


Gin Asp 


Met 




230 






He 


Lys 


Phe 


He 


245 








Ala 


Gly Thr 


Pro 


Glu 


Glu 


Thr 


He 








280 


Arg 


Asp 


Ser 


Cys 






295 




He 


Asn 


Glu 


Lys 




310 






Asn 


Val 


Pro 


Tyr 


325 








Glu 


Leu 


Thr 


Pro 


Leu 


Tyr 


Gly 


Gly 








360 


Thr 


Val 


Phe 


Thr 






375 




Lys 


Ala 


Val 


Glu 




390 






Phe 


Phe 


Trp 


Pro 


405 








Cys 


Tyr 


Ala 


Lys 


Gly 


Phe 


His 


Val 








440 


Ala 


Ala 


Ala 


Leu 






455 




He 


Gly 


He 


His 




470 






Thr 


Lys 


Arg 


Ser 


485 









Gly Thr 


Cys 


Val 








60 


Ala 


Ala 


Leu 


Leu 






75 




j-iys 


LcU 


Glu 


Asp 




90 






Val 


Gin 


Asn 


His 


105 








Arg 


Glu 


Lys 


Lys 


Pro 


His 


Lys 


He 








140 


Ser 


Ala 


Glu 


Arg 






155 




Gly 


lie 


Pro 


Gly 




170 






Ser 


Leu 


Pro 


Tyr 


185 








Val 


Ala 


Leu 


Glu 


Thr 


Val 


Met 


Val 








220 


Ala 


Asn 


Lys 


He 






235 




Arg 


Gin 


Phe 


Val 




250 






Gly Arg 


Leu 


Lys 


265 








Glu 


Asp 


Glu 


Phe 


Thr 


Arg 


Thr 


He 








300 


Thr Gly 


Lys 


He 






315 




He 


Tyr 


Ala 


He 




330 






Val 


Ala 


He 


Gin 


345 








Ser 


Thr 


Val 


Lys 


Pro 


Leu 


Glu 


Tyr 








380 


Lys 


Phe 


Gly 


Glu 






395 




Leu 


Glu 


Trp 


Thr 




410 






Val 


He 


Cys 


Asn 


425 








Leu Gly 


Pro 


Asn 


Lys 


Cys 


Gly 


Leu 








460 


Pro 


Val 


Cys 


Ala 






475 




Gly Gly 


Asp 


He 




490 







Asn 


Val 


Gly Cys 


Gly 


Gin 


TV 1 — » 

Ala 


Leu 






o u 


Thr 


Val 


T ■» rn 

Lys 


TT J 

rilS 






95 




He 


Gly 


Ser 


Leu 




110 






Val 


Val 


Tyr 


blU 


125 








Met 


Ala 


inr 


Asn 


Phe 


Leu 


lie 


Ala 








i fin 


Asp 


Lys 


<j1U 


lyr 






175 




Cys 


Pro 


Gly 


Lys 




i on 






Cys 


Ala 




rile 


205 








Arg 


Ser 


T 1 a 

lie 


Leu 


Gly 


Glu 


111 S 


iriec 








OA ft 


Pro 


Thr 


Lys 


lie 






255 




Val 


Thr 


Ala 


Lys 




OTA 

z /u 






Asn 


Thr 


vai 


Leu 


285 








Gly 


Leu 


bill 


i nr 


Pro 


Val 


inr 


ASp 








■JOft 
J Z u 


Gly 


Asp 


lie 


Leu 






335 




Ala 


Gly 


Arg 


Leu 




^ c: n 

J Jw 






Cys 


Asp 


Tyr 


Asp 


365 








Gly 


Cys 


cys 


(jiy 


Glu 


Asn 


lie 


GlU 








Ann 
4t u u 


Val 


Pro 


Ser 


Arg 






415 




Leu 


Lys 


Asp 


Asn 




A "} f\ 

43 0 






Ala 


Gly 


GlU 


val 


445 








Thr 


Lys 


Gin 


Gin 


Glu 


He 


Phe 


Thr 








480 


Leu 


Gin 


Ser 


Gly 
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<212> PRT 

<213> Rattus norvegicus 
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Arg He His Ala Gly Gly Ala Gly Arg Arg Arg Gly Gly Ala Arg Arg 
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Ala 


Gly 


Val 


Phe 


He 


Leu 


Leu 


Ala 
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Arg 

— * 


Lys 


Leu 


Ser 


Thr 


Met 


Asn 


Asp 






35 










40 


Asp 

mm 


Phe 


Asp 


Leu 


He 


He 


He 


Gly 




50 










55 




Ala 


Lys 


Glu 


Ala 


Ala 


Lys 


Phe 


Asp 


65 










70 






Val 


Thr 


Pro 


Thr 


Pro 


Leu 


Gly 


Thr 










85 








Val 


Asn 


Val 


Gly 


Cys 


He 


Pro 


Lys 








100 










Leu 


Gly 


Gin 


Ala 


Leu 


Lys 


Asp 


Ser 






115 










120 


Asp 


Thr 


Val 


Lys 


His 


Asp 


Trp 


Glu 




130 










135 




His 


He 


Gly 


Ser 


Leu 


Asn 


Trp 


Gly 


145 










150 






Lys 


Val 


Val 


Tyr 


Glu 


Asn 


Ala 


Tyr 
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<210> 309 
<211> 498 
<212> PRT 

<213> Rattus norvegicus 
<220> 

<221> VARIANT 
<222> 497 

<22 3> Xaa = Any Amino Acid 



<400> 309 



Met 


Asn 


Asp 


Ser 


Lys 


Asp 


Ala 


Pro 


1 








5 








He 


He 


Gly 


Gly 


Gly 


Ser 


Gly 


Gly 
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Lys 


Phe 


Asp 


Lys 


Lys 


Val 


Met 


Val 






35 










40 


Leu 


Gly 


Thr 


Asn 


Gly 


Gly 


Leu 


Gly 




50 










55 




He 


Pro 


Lys 


Lys 


Leu 


Met 


His 


Gin 


65 










70 






Lys 


Asp 


Ser 


Arg 


Asn 


Tyr 


Gly 


Trp 










85 








Asp 


Trp 


Glu 


Lys 


Met 


Thr 


Glu 


Ser 








100 










Asn 


Trp 


Gly 


Tyr 


Arg 


Val 


Ala 


Leu 






115 










120 


Asn 


Ala 


Tyr 


Gly 


Lys 


Phe 


He 


Gly 




130 










135 




Asn 


Lys 


Gly 


Lys 


Glu 


Lys 


Val 


Tyr 


145 










150 






Thr 


Gly 


Glu 


Arg 


Pro 


Arg 


Tyr 


Leu 










165 








Cys 


He 


Ser 


Ser 


Asp 


Asp 


Leu 


Phe 








180 










Thr 


Leu 


Val 


Val 


Gly 


Ala 


Ser 


Tyr 






195 










200 


Leu 


Ala 


Gly 


He 


Gly 


Leu 


Asp 


Val 




210 










215 




Leu 


Arg 


Gly 


Phe 


Asp 


Gin 


Asp 


Met 


225 










230 






Glu 


Glu 


His 


Gly 


He 


Lys 


Phe 


He 










245 








Glu 


Gin 


He 


Glu 


Ala 


Gly 


Thr 


Pro 





10 










15 




His 


Pro 


Asn 


Lys 


Lys 


Gly 


Leu 


Leu 


25 










30 






Ser 


Lys 


Asp 


Ala 


Pro 


Lys 


Ser 


Tyr 










45 








Gly Gly 


Ser 


Gly 


Gly 


Leu 


Ala 


Ala 
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Lys 


Lys 


Val 


Met 


Val 


Leu 


Asp 


Phe 






75 










80 


Arg 


Trp 


Gly 


Leu 


Gly 


Gly 


Thr 


Cys 




90 










95 




Lys 


Leu 


Met 


His 


Gin 


Ala 


Ala 


Leu 


105 










110 






Arg 


Asn 


Tyr 


Gly 


Trp 


Lys 


Leu 


Glu 










125 








Lys 


Met 


Thr 


Glu 


Ser 


Val 


Gin 


Asn 






140 










Tyr 


Arg 


Val 


Ala 


Leu 


Arg 


Glu 


Lys 






155 










160 


Gly Lys 


Phe 


He 


Gly 


Pro 


His 


Lys 




170 










175 





Lys 


Ser 


Tyr 


Asp 


Phe 


Asp 


Leu 


He 




10 










15 




Leu 


Ala 


Ala 


Ala 


Lys 


Glu 


Ala 


Ala 


25 










30 






Leu 


Asp 


Phe 


Val 


Thr 


Pro 


Thr 


Pro 








45 








Gly Thr 


Cys 


Val 


Asn 


Val 


Gly 


Cys 
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Ala 


Ala 


Leu 


Leu 


Gly 


Gin 


Ala 


Leu 
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80 


Lys 


Leu 


Glu 


Asp 


Thr 


Val 


Lys 


His 




90 










95 




Val 


Gin 


Asn 


His 


He 


Gly 


Ser 


Leu 


105 










110 






Arg 


Glu 


Lys 


Lys 


Val 


Val 


Tyr 


Glu 










125 








Pro 
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Lys 


He 


Met 


Ala 


Thr 


Asn 






140 










Ser 


Ala 


Glu 


Arg 


Phe 


Leu 


He 


Ala 






155 










160 


Gly 


He 


Pro 


Gly 


Asp 


Lys 


Glu 


Tyr 




170 










175 




Ser 


Leu 


Pro 


Tyr 


Cys 


Pro 


Gly 


Lys 


185 










190 






Val 


Ala 


Leu 


Glu 


Cys 


Ala 


Gly 


Phe 










205 








Thr 


Val 


Met 


Val 


Arg 


Ser 


He 


Leu 








220 










Ala 


Asn 


Lys 


He 


Gly 


Glu 


His 


Met 






235 










240 


Arg 


Gin 


Phe 


Val 


Pro 


Thr 


Lys 


He 




250 










255 




Gly Arg 


Leu 


Lys 


Val 


Thr 


Ala 


Lys 
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260 

Ser Thr Asn Ser 
275 

Leu Ala Val Gly 
290 

Val Gly Val Lys 
305 

Glu Glu Gin Thr 

Glu Gly Lys Leu 

340 

Leu Ala Gin Arg 
355 

Asn Val Pro Thr 
370 

Leu Ser Glu Glu 
385 

Val Tyr His Ser 

Asp Asn Asn Lys 

420 

Glu Arg Val Val 
435 

Thr Gin Ala Leu 
450 

Asp Ser Thr He 
465 

Leu Ser Val Thr 
Xaa Gly 



Glu Glu Thr lie 

280 

Arg Asp Ser Cys 
295 

He Asn Glu Lys 
310 

Asn Val Pro Tyr 
325 

Glu Leu Thr Pro 

Leu Tyr Gly Gly 

360 

Thr Val Phe Thr 
375 

Lys Ala Val Glu 
390 

Phe Phe Trp Pro 
405 

Cys Tyr Ala Lys 

Gly Phe His Val 

440 

Gin Pro Leu Lys 
455 

Gly He His Pro 
470 

Lys Arg Ser Gly 
485 



265 



Glu 


Asp 


Glu 


Phe 


Thr 


Arg 


Thr 


He 








300 


Thr 


Gly 


Lys 


He 






315 




± xe 


Tyr 


AX a 


i xe 




330 






Val 


Ala 


lie 


Gin 


345 








Ser 


Thr 


Val 


Lys 


Pro 


Leu 


Glu 


Tyr 








380 


Lys 


Phe 


Gly 


Glu 






395 




JjcU 


ri~\ ii 


irp 


J. ILL. 




410 






Val 


He 


Cys 


Asn 


425 








Leu 


Gly 


Pro 


Asn 


Cys 


Gly 


Leu 


Thr 








460 


Val 


Cys 


Ala 


Glu 
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Gly 


Asp 


He 


Leu 




490 
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Asn 


Thr 


Val 


Leu 


285 








Gly 


Leu 


Glu 


Thr 


Pro 


Val 


Thr 


Asp 








320 


Gly 


Asp 


He 


Leu 






335 




Ala 


Gly 


Arg 


Leu 










Cys 


Asp 


Tyr 


Asp 


365 








Gly 


Cys 


Cys 


Gly 


Glu 


Asn 


He 


Glu 








400 


Val 


Pro 


Ser 


Arg 






415 




Leu 


Lys 


Asp 


Asn 




430 






Ala 


Gly 


Glu 


Val 


445 








Lys 


Gin 


Gin 


Leu 


He 


Phe 


Thr 


Thr 








480 


Gin 


Ser 


Gly 


Cys 






495 





<210> 310 
<211> 11 
<212> PRT 

<213> Rattus norvegicus 
<400> 310 

Met Asn Asp Ser Lys Asp Ala Pro Lys Ser Tyr 
1 5 10 



<210> 311 

<211> 496 

<212> PRT 

<213> Rattus norvegicus 
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Met 
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Ser 


Lys 


Asp 


Ala 


Pro 
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Ser 


Tyr 


Asp 


Phe 


Asp 


Leu 


He 


1 
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15 




He 


He 


Gly 


Gly 


Gly 


Ser Gly Gly 


Leu 


Ala 


Ala 


Ala 


Lys 


Glu 


Ala 


Ala 
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25 










30 






Lys 


Phe 


Asp 
35 


Lys 


Lys 


Val 


Met 


Val 
40 


Leu 


Asp 


Phe 


Val 


Thr 
45 


Pro 


Thr 


Pro 


Leu 


Gly 


Thr 


Asn 


Gly 


Gly 


Leu Gly Gly 


Thr 


Cys 


Val 


Asn 


Val 


Gly 


Cys 




50 










55 
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He 


Pro 


Lys 


Lys 


Leu 


Met 


His 


Gin 


Ala 


Ala 


Leu 


Leu 


Gly 


Gin 


Ala 


Leu 


65 










70 










75 










80 


Lys 


Asp 


Ser 


Arg 


Asn 
85 


Tyr 


Gly 


Trp 


Lys 


Leu 
90 


Glu 


Asp 


Thr 


Val 


Lys 
95 


His 


Asp 


Trp 


Glu 


Lys 
100 


Met 


Thr 


Glu 


Ser 


Val 
105 


Gin 


Asn 


His 


He 


Gly 
110 


Ser 


Leu 


Asn 


Trp 


Gly 
115 


Tyr 


Arg 


Val 


Ala 


Leu 
120 


Arg 


Glu 


Lys 


Lys 


Val 
125 


Val 


Tyr 


Glu 


Asn 


Ala 
130 


Tyr 


Gly 


Lys 


Phe 


He 
135 


Gly 


Pro 


His 


Lys 


He 
140 


Met 


Ala 


Thr 


Asn 
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Asn 


Lys 


Gly Lys 


Glu 


Lys 


Val 


Tyr 


Ser 


Ala 


Glu 


Arg 


Phe 


Leu 


He 


Ala 


145 










150 










155 










160 


Thr Gly 


Glu Arg 


Pro 


Arg 


Tyr 


Leu Gly 


He 


Pro 


Gly 


Asp 


Lys 


Glu 


Tyr 










165 










170 










175 




Cys 


He 


Ser 


Ser 


Asp 


Asp 


Leu 


Phe 


Ser 


Leu 


Pro 


Tyr 


Cys 


Pro 


Gly 


Lys 








180 










185 










190 






Thr 


Leu 


Val 


Val 


Gly 


Ala 


Ser 


Tyr 


Val 


Ala 


Leu 


Glu 


Cys 


Ala 


Gly 


Phe 






195 










200 










205 








Leu 


Ala 


Gly 


He 


Gly 


Leu 


Asp 


Val 


Thr 


Val 


Met 


Val 


Arg 


Ser 


He 


Leu 




210 










215 










220 










Leu 


Arg 


Gly 


Phe 


Asp 


Gin 


Asp 


Met 


Ala 


Asn 


Lys 


He 


Gly 


Glu 


His 


Met 


225 










230 










235 










240 


Glu 


Glu 


His 


Gly 


He 


Lys 


Phe 


He 


Arg 


Gin 


Phe 


Val 


Pro 


Thr 


Lys 


He 










245 










250 










255 




Glu 


Gin 


He 


Glu 


Ala 


Gly 


Thr 


Pro 


Gly 


Arg 


Leu 


Lys 


Val 


Thr 


Ala 


Lys 








260 










265 










270 






Ser 


Thr 


Asn 


Ser 


Glu 


Glu 


Thr 


He 


Glu 


Asp 


Glu 


Phe 


Asn 


Thr 


Val 


Leu 






275 










280 










285 








Leu 


Ala 


Val 


Gly 


Arg 


Asp 


Ser 


Cys 


Thr 


Arg 


Thr 


He 


Gly 


Leu 


Glu 


Thr 




290 










295 










300 










Val 


Gly 


Val 


Lys 


He 


Asn 


Glu 


Lys 


Thr 


Gly 


Lys 


He 


Pro 


Val 


Thr 


Asp 


305 










310 










315 










320 


Glu 


Glu 


Gin 


Thr 


Asn 


Val 


Pro 


Tyr 


He 


Tyr 


Ala 


He 


Gly 


Asp 


He 


Leu 










325 










330 










335 




Glu Gly 


Lys 


Leu 


Glu 


Leu 


Thr 


Pro 


Val 


Ala 


He 


Gin 


Ala 


Gly 


Arg 


Leu 






340 










345 










350 






Leu 


Ala 


Gin Arg 


Leu 


Tyr 


Gly Gly 


Ser 


Thr 


Val 


Lys 


Cys 


Asp 


Tyr 


Asp 






355 










360 










365 








Asn 


Val 


Pro 


Thr 


Thr 


Val 


Phe 


Thr 


Pro 


Leu 


Glu 


Tyr 


Gly 


Cys 


Cys 


Gly 




370 










375 










380 










Leu 


Ser 


Glu 


Glu 


Lys 


Ala 


Val 


Glu 


Lys 


Phe 


Gly 


Glu 


Glu 


Asn 


He 


Glu 


385 










390 










395 










400 


Val 


Tyr 


His 


Ser 


Phe 


Phe 


Trp 


Pro 


Leu 


Glu 


Trp 


Thr 


Val 


Pro 


Ser 


Arg 








405 








410 










415 




Asp 


Asn 


Asn 


Lys 


Cys 


Tyr 


Ala 


Lys 


Val 


He 


Cys 


Asn 


Leu 


Lys 


Asp 


Asn 








420 










425 










430 






Glu Arg 


Val 


Val 


Gly 


Phe 


His 


Val 


Leu 


Gly 


Pro 


Asn 


Ala 


Gly 


Glu 


Val 






435 










440 










445 








Thr 


Gin 


Ala 


Leu 


Gin 


Pro 


Leu 


Lys 


Cys 


Gly 


Leu 


Thr 


Lys 


Gin 


Gin 


Leu 




450 










455 










460 










Asp 


Ser 


Thr 


He 


Gly 


He 


His 


Pro 


Val 


Cys 


Ala 


Glu 


He 


Phe 


Thr 


Thr 


465 








470 










475 










480 


Leu 


Ser 


Val 


Thr 


Lys 


Arg 


Ser Gly Gly 


Asp 


He 


Leu 


Gin 


Ser 


Gly 


Cys 



485 490 495 



<210> 312 
<211> 526 
<212> PRT 

<213> Rattus norvegicus 
<220> 

<221> VARIANT 
<222> 525 

<223> Xaa = Any Amino Acid 
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Met 


Ala 


Ala 


He 


Val 


Ala 


Ala 


Leu 


Arg 


Gly 


Ser 


Ser 


Gly 


Arg 


Phe 


Arg 


1 








5 










10 
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Pro 


Gin 


Thr 


Arg 


Val 


Leu 


Thr 


Arg 


Gly 


Thr 


Arg 


Gly 


Ala 


Ala 


Gly 


Ala 
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25 
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Ala 


Ser 


Ala 


Ala 


Gly Gly Gin Gin Asn 


Phe 


Asp 


Leu 


Leu 


Val 


He 


Gly 






35 










40 










45 








Gly Gly 


Ser 


Gly 


Gly 


Leu 


Ala 


Cys 


Ala 


Lys 


Glu 


Ala 


Ala 


Gin 


Leu 


Gly 




50 










55 










60 










Arg 


Lys 


Val 


Ala 


Val 


Ala 


Asp 


Tyr 


Val 


Glu 


Pro 


Ser 


Pro 


Arg 


Gly 


Thr 


65 










70 










75 










80 
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Lys 


Trp 


Gly 


Leu 


Gly Gly 


Thr 


Cys 

•x 










85 








Lvs 


Leu 


Met 


His 


Gin 


Ala 


Ala 


Leu 






100 










Gin 


His 


Tvr 


Gly 


T"r~n 


Glu 


Val 


Ala 






115 










120 


Ala 


Met 


Ala 


Glu 

-A- %A 


Ala 


Val 


Gin 


Asn 




130 
j_ j w 










135 




His 


Arcr 


Val 


Gin 


Leu 


Gin 


Asp Arg 


145 








150 






Ala 


Ser 


Phe 


Val 


Asn 


Glu 


His 


Thr 










165 








Lvs 


Val 


Thr 


Gin 


Leu 

4J w VA 


Ser 


Ala 


Lvs 






180 










Arq 


Pro 


Lys 


Tyr 


Pro 


Thr 


Gin 


Val 






195 










200 


Thr 


Ser 


Asp 


Asp 


He 


Phe 

X> ilv 


Trp 


Leu 




210 










215 




Val 


Val 


Gly 


Ala 


Ser 


Tvr 


Val 


Ala 


225 

a* a* 










230 






Glv 


He 


Glv 


Leu 


nop 


Thf 


Thr 


Val 










245 








Glv 


Phe 

X» X AV* 


ASD 


Gin 


Gin 


Met 


Ala 


Ser 








260 

m+ 










His 


Gly 


Thr 


Arq 


Phe 


Leu 


Lvs 


Glv 




275 










280 


Leu 


Pro 


Thr 


Asn 


Gin 

^*rt * A 


Leu 


Gin 


Val 




290 










295 




Lvs 


Glu 


Asp 


Val 


Glv 


Thr 


Phe 

X> 


ASD 


305 










310 






Val 


Pro 


Glu 


Thr 


Arg 


Asn 


Leu 


Asn 










325 








Asn 


Pro 


Lvs 


Asn 


Gin 


Lys 


He 

rtV rtM 


He 








340 










Val 


Pro 


His 


He 


Tyr Ala 


He 


Glv 






355 










360 


Leu 


Thr 


Pro 


Thr 


Ala 


He 


Lvs 


Ala 




370 










375 




Phe 


Gly 


Lvs 


Ser 


Ser 


Thr 


Leu 


Met 


385 










390 






Val 


Phe 


Thr 


Pro 


Leu 


Glu 


Tvr 


Glv 










405 








Ala 


Val 


Ala 


Leu 


His Gly 


Gin 


Glu 








420 










Tvr 


Lvs 


Pro 


Leu 


Glu 


Phe 


Thr 


Val 


435 










440 


Tyr 


He 


Lvs 


Met 


Val 


Cys 


Met 


Arg 




450 










455 




Leu 


His 


Phe 


Leu 


Gly 


Pro 


Asn 


Ala 


465 










470 






Leu Gly 


He 


Gin 


Cys 


Gly 


Ala 


Ser 










485 








Gly 


He 


His 


Pro 


Thr 


Cys 


Ser 


Glu 








500 










Lys 


Arg 


Ser 


Gly 


Leu 


Asp 


Pro 


Thr 






515 










520 



Val 


Asn 


Val 


Gly 


Cys 


lie 


Pro 


Lys 




90 










95 




Leu 


Gly 


Gly 


Met 


He 


Arg 


Asp 


Ala 


105 










110 






Gin 


Pro 


Val 


Gin 


His 


Asn 


Trp 


Lys 










125 








His 


Val 


Lys 


Ser 


Leu 


Asn 


Trp 


Gly 








140 










Lys 


Val 


Lys 


Tyr 


Phe 


Asn 


He 


Lys 




155 










160 


Val 


His 


Gly 


Val 


Asp 


Lys 


Ala 


Gly 




170 










175 




His 


He 


Val 


He 


Ala 


Thr 


Gly 


Gly 


185 










190 






Lys 


Gly 


Ala 


Leu 


Glu 


His 


Gly 


He 










205 








Lys 


Glu 


Ser 


Pro 


Gly 


Lys 


Thr 


Leu 






220 










Leu 


Glu 


Cys 


Ala 


Gly 


Phe 


Leu 


Thr 






235 










240 


Met 


Met 


Arg 


Ser 


Val 


Pro 


Leu 


Arg 




250 










255 




Leu 


Val 


Thr 


Glu 


His 


Met 


Glu 


Ser 


265 










270 






Cys 


Val 


Pro 


Ser 


Leu 


He 


Arg 


Lys 










285 








Thr 


Trp 

X* 


Glu 


Asp 


Leu 


Ala 


Ser 


Gly 








300 










Thr 


Val 


Leu 
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Ala 
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Gly 


Arg 






315 
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Glu 


Lys 


Ala 


Gly 


Val 
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Thr 




330 










335 




Val 


Asp 

x* 


Ala 


Gin 


Glu 


Ala 


Thr 


Ser 


345 








350 
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Val 


Ala 


Glu 


Gly 


Arg 


Pro 


Glu 
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Lys 


Leu 


Leu 


Ala 


Gin 


Arg 


Leu 








380 










Asn 


Tyr 


Ser 


Asn 


Val 


Pro 


Thr 


Thr 




395 










400 
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Val 


Gly 


Leu 


Ser 


Glu 


Glu 


Glu 


410 










415 
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He 


Glu 


Val 


Tyr 


His 


Ala 


Tyr 


425 










430 






Ala 


Asp 


Arg 
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x> 


Ala 


Ser 


Gin 


Cys 










445 








Glu 


Pro 


Pro 


Gin 


Leu 


Val 


Leu 


Gly 








460 










Gly 


Glu 


Val 


Thr 


Gin 


Gly 


Phe 


Ala 




475 










480 


Tyr 


Ala 


Gin 


Val 


Met 


Gin 


Thr 


Val 


490 










495 




Glu 


Val 


Val 


Lys 


Leu 


His 


He 


Ser 


505 








510 






Val 


Thr 


Gly 


Cys 


Xaa 


Gly 
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<210> 313 
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<212> PRT 

<213> Sus Scrofa 

<220> 

<221> VARIANT 

<222> 498 

<223> Xaa = Any Amino Acid 
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<400> 313 



Met 


Asn 


Gly 

j. 


Ala 


1 








He 


He 


Gly 


Gly 








20 


Arq 

ZJ 


Phe 


Asn 


Lys 






35 




Leu 


Gly 


Thr 


Arg 




50 






He 


Pro 


Lys 


Lys 


65 








Arq 

ZJ 


Asp 


Ser 


Arq 


Asp 


Trp 


Glu 


Arq 

ZJ 








100 


Asn 


Trp 


Gly 


Tyr 






115 




Asn 


Ala 


Tyr 


Gly 




130 






Asn 


Lys 

2 


Gly 


Lys 


145 








Thr 


Gly 


Glu 


Arq 


Cys 


He 


Ser 


Ser 








180 


Thr 


Leu 


Val 


Val 






195 




Leu 


Ala 


Gly 


He 




210 






Leu 


Arq 


Gly 


Phe 


225 








Glu 


Glu 


His 


Gly 
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